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ATTITUDES TOWARD PROPERTY: A GENETIC 
STUDY BY THE PAIRED-COMPARISONS 
RATING OF OFFENSES* 


Dppnrtmcni of Psychology^ NoHliwcstccn University 


John C. Eberhart^ 


A. Introduction 

The cultural conditioning which every neonate goes through in 
the proce.ss of growing up lias many aspects. One of the most im- 
portant of these concerns property and the rights accruing to it. 
In our society the rules concerning the ownership of property define 
certain adaptations which must be made if the individual is to avoid 
an important source of conflict. 

Tlie term “property” in the legal sense includes tangible objects, 
such as real estate and personal po.sscssions, and certain intangible 
rights, such as patents and franchises. The present study deals 
only with tangible posse.ssions, and specifically with those which 
come within the e.xpericnce of elementary and secondary school bo5's 
of metropolitan Chicago. 

Tlic category of possessions which arc subsumed by the term 
“property" is so broad tiiat probably no one has an attitude toward 
“property” in general, in the sense that we can speak of an attitude 
toward one's mother, toward the New Deal, or toward war. The.se 
latter attitudes can be described as existing, in one dimension, at 
some point on a pro-anti continuum. They can be so conceived of 
because their objects (mother, New Deal, war) are in the thinking 
of mo.st people simple, discrete unities, which can be meaningfully 
liked or disliked, approved or condemned. 

There arc probably some differences betw'een adults in the degree 
to which they value property. It is not uncommon to find an adult 
whose philosophy of life includes a derogation of the value of material 
posse.ssions for himself although in our culture it is more usual 

•Received in tlie Kdiuirlal OHicc on September 2, 1940. 

’Tlic writer Is indelited t<i I’rvf. A. R. tJilliland and to Dr. H. D. 
Willlain.s, both of whom riitnle helpfid sugRcstions during the course of 
this study. The (inanci.ll assiataiiee of the Payne Fund during the early 
stages is also gratefully acltiiowledgcd. 
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to find that adults set considerable store by the iRiwessions they arc 
able to accumulate. It would, then, he meaningful to work out a 
scale to measure attitudes toward "the import.ance of propmv for 
a happy life, or some similarly phrased relationship. 

Such a question would not he meaninjjful to most cfiildrcn, no, 
indeed to many adults. Children are forced to reco,.ni/e fr.int m 
early a® the existence of something; called “propenv rights'' or 
the righhs of ownership,- and they lind nut to their sorrow ihrit 
violations of such rights bring unpleasant consequences. The present 
study IS concerned with finding out how the first-grade h„v conceive! 
0 property rights, and how this conception changes with age and 
with progress through the school .system. 

It IS unfortunate but true that children do not willingly incrim- 
mate themselves. As is the case also with adults, direct questions 
about mora issues can he expected to produce evasive and distorted 

The ord nary attitude-scale techniques are therefore not uiful hi 

‘ g ffenses against property according to .seriousness hv the 

T.,e ...... 

from tll fi,., 3= Ifilm r "'"""'I' 

•g.LT.op'.iir"' '“''''■I' 

B. Subjects 

Wem\^erLTn'th™e'!chods1n^' 

S' h q'r' schris."aS thS’cran . r 

High School. Differences between the three schools fn ■ ' 

status and in amount of delinquency weiSs iS Tb 

they are located is Chinirn’i ^ ^ ''e area in which 

'■interstitial areas” de.scribed by Sh 1 iwT 2 l)*''TI^"M'^ one of the 

of the districts in which these thre i i ^^''^/^^'‘nquency rates 
midway between the highest and the lowest' 

Approximately 100 boys were tested In e.-l, i r 
through the twelfth. Because boys below 
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tested individuRlly the number of subjects in grades one and three 
was lower than m the higher grades, and grades two and four were 
omitted altogether. Table 1 shows the number of subjects in each 
grade, and the age distribution of those subjects. 


I'ABLE I 

Numiiers of SoiijKCT.s ttsKD IN Eacii Grade FROM I TiiRoufai 12 , Distributed- 

.■VccoRDiMo TO Age 


1 


43 

23 

4 


19 

lA 

7 

1 


Arr 
A 
7 
S 
9 

1(J 
11 
12 

13 

14 

15 
lA 
17 
IS 

19 

20 
21 

Grade 

70* 43 


94 


(Jrade.s 
A 7 S 


22 

5 




30 

21 

4 



29 

29 

28 

2 

2 

4 

28 

21) 

17 

I A 

1 

A 

21 

19 

39 

2 

4 

5 

21 

21 


1 

3 

IS 

6 



1 


4 


94 


S2 


10 


11 


74 


SS 


12 


97 104 104 


Age 

totals 


43 

23 

23 

22 

34 

56 

90 


4 



89 

22 

3 


111 

37 

24 

2 

116 

23 

53 

27 

128 

7 

23 

42 

77 

3 

1 

27 

31 



6 

6 


850 


“Rankinus of 14 siilijects in the first (trade were discarded because of 
iiiipciTCrtniiis, ns expfaiiu'd by the writer in a previous paper (9). Scores 
i(jr tlie first Krade are thus based on 5(5 cases. 


I he adults used were foinier members of the writer’s psychology 
cl.iss in an institute for tlie unemployed on Chicago’s west side. 
Thirty-two out of 75 replied to a mailed questionnaire. The ages 
of tliese subjects ranged from 18 to 30 with a mean at 21, and most 
were high school graduates. 


C. I’ROCliUURE 
I . rill’ StutfTiii’nl Text 

1 weiity offeiises were eliosen from tlie life histories of delinquents 
secured by C lifloid R. Shaw and In's associates and filed at the Insti- 
nite fill Juienile Reseaieli in C, bicago. 1 hese 20 offenses are given 
in the following list: 
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1. 

2 . 

3, 

4. 


5, 


6 , 


7. 

8. 


9. 


10 . 

11 . 

12 . 

13. 

14. 

15 . 


1£. 

17. 

18. 

19. 

20 . 


To swipe from your brnihci's li.ink at hrunr. 

lo help y(iur!.clf to chocolaie.*^ fmip a htitt itt ytotr 
room. 

To borrow your bruthcr'it baseliall wiihoiit KukinK, 

To swipe your trmiher’s wrist watch ami imwo it 

To lift $1.00 from your father's paiitC pocket when liikiug 
the pants to the tailor. 

To keep $1.00 you find tin the street wiihniii tr> itiR to 
find the owner. 

To take a wheel from a waRtin you finil in the alley. 

To keep a candy packane you find alter it lia» fallen 
from a truck. 


To keep $i.oo you .see a man drop from his pocket. 

To keep a ball and tdove you find in the srhonl yard. 

To swipe flowers from a park. 

To snitch three tickets from a movie rushier. 

To steal candy and ciRarette.s from a boxcar. 

To title on the street car for half fare when yon should 
pay full fare. 

To sneak by an "L" cashier without pavinR. 

To take a wagon from a boy's hack yard. 

To swipe a dollar from your boss’s desk, 
lo snitch fruit from a peddler's stand. 

To flti warehouse. 

To sneak a rubber ball from a dime store eniintcr. 


involved, in the" term 

four caLS of ownelh """ 

3, 4, S); 1« p„p„,y (oL™'"?' J)" *d I’m' "”''“'1 '■ 
many owners (Off™, o, 11, 12, 13 14 19 Ur'”’';''' 

owned by one person (Offenses 9 16 17 18) ’ 

f «"p> th»o in 

oSonse was paired with cmv 

resultme’ was IQO l' ii wensc. l ne number of pairs 

1« ‘T- 

it from a “picture test” «rhi h' j fatement test to distinfrttish 

and three. The blank is not Troptl^'t "test"'* 

convenient. ^ term is 

The ar„„„™, „c .h. 
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as follows: («) the nomhcr of every offense was written down 
beside the number of every other offense, each pair of numbers on a 
separate slip of paper; (h) each offense was listed first in as many 
pairs as it was listed second; (c) all 190 slips of paper were put 
into a hat and shuffled, and as they were taken out one by one 
tlie order of pairs was made up. 

Tlie directions read as follows; 

If we were asked, "H'hich is icnrsf, In rob a bank or to 
steal an apple?" ninst of us would say, “To rob a bank." If 
we were asked whether robbing a bank was worse than shoot- 
ing a man, some of us would say, "Yes," and some would say, 

"No." 

In the following examples you are to decide which one of 
the two deeds printed together is worse and make a cross 
(X) in front of it. If you aren't sure which is wor.se, guess. 

Make tine cross for every pair. When you finish the first 
page go to the second. 

2. Til a Picture Test 

In a previous paper (9) the writer has de.scribed the picture test 
hy wliich subjects in tlie first and third grades made their rankings 
of the offenses. Briefly, it consisted of fifteen 9 by 12 pen and 
ink outline drawings, reproduced by mimeograph, each illustrating 
one of the offenses. P'ive (tffenses were omitted with these two 
grades (Offenses .1, 6, 1.1, 14, and 19) because they were difficult 
to picture. All the lirst-gratle subjects and 24 of 4.1 third-grade 
subjects were tested individually hy the w'riter u.sing these 15 pic- 
tured offcnse.s. Each individual test reiiuired two sessions of 20 
to 30 minutes each. I'he remaining 19 third-grade subjects were 
tested in groups of 10 or fewer with the same pictured offenses, but 
each recorded his own judgments. 

Data presented in the earlier paper demonstrated that the state- 
ment test and tlie picture test were comparable. Offense scale- 
values based on verbal presentation were similar to those based on 
pictorial presentation; rank order correlation between the two was 
-|-.9.57. The pictures were not complete equivalents for the ver- 
balized offenses, hut they were close enough to be worth using with 
tlie younger subjects. 
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8. Scoring the Paired Cnmpuriyotn IUmti 
Stir. TaiiRed in paired-comparisdns fornr .■nmi ncjrkrvj in a 
numbe judges can be scored for two purprwp^, t >n(! purjwkc is 
to find out bow each niemher of the Krnuf. rank** the Mitinrli i,, 
question. This involves a^.sjmple talnilatinn of th.it s*wrson\ jndK- 
merits The other purpose'fs to find out how the jiids-c-* as a ivlnde 
rank the stiiniili. I his procedure is useful when it is desiied to 
co.npare the work of these judRCs with that of anotlser attouji or 
to compare these judges with themselves at a l.ati - dare. 

The object of the present study is to compare Inns in onr- arade 
wrth those m anothm. Iwir this purp.rse of «roup cornfarison 
itiurstone (d/) has provided a useful metbod. The idanks from 
each grade must be scored separately. For each grade one must 
determine the proport.on of the group who marked the first offense 
s worse than the second in every pair of offenses. 'Fhe resuitinn 
table of proportions is then converted into a table of sigma values 

^1 ’ " scale-values are. obtained for each 

ffense. The scale-values use as a unit of measurement the standard 
rror of observation; they reveal not only die rank of the offenses 

■ JoX2“» r,cnl= -1’““"' »’"• 


• • A itc I ntervitrZVS 

thrtehT^SJ'’/^' «5 boys from the fifth 

rough the twelfth grades were interviewed. There were from 

x „h„rd rr,; 

Brad. bop.. ™''’ 'i"' ■"'•I tliird 

bpTh’'i"rdr?hS”‘‘"‘‘'”'‘ 

bop intarvioiiid WM X /’""h"'"* ''“I' 

^ “t 1“ X:' SXd'iitr^ ''' 

oach .object, and arc reptodoced below 

‘ S?£~ 
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in, 'I’d kft-p a ball and Rlnve you find in the school yard. 

II. To srvipe flrnvtrs from a park, 

IS. I'o snitch fruit from a peddler's stand. 

13. To steal candy and cigarettes from a boxcar. ,V' ' 

21. To swipe groceries from yoor store. 

22. 'I'o swipe a tic from Marshall Fields. 

15. To sneak by an “L" cashier with.ait paying. 

2(1. To sneak a rubber ball from a dime store counter, 

fi. To keep .fldld you find on the street, without trying to find ,, 
the Owner. 

9. To keCjV $1,(10 you see a man drop from his pocket. 

S. To keep a candy package you find after it has fallen from 
a truck. 

2. To help yourself to chocolates from a box in sister's room. 

HI. To keep a ball and glove you find in the .school yard. 

Ifi. 'I'o take a wagon from a boy’s back yard. 

5. To lift $l.(((l from your father’s pants’ pocket when taking 
the (lants to the tailor. 

17. 'I'o swipe a dollar from your boss' desk, 

k. To keep a candy package yon find after it has fallen from 
a truck. 

14. To ride on the street ear for half fare when you should 
pay full fare, 

Kilch (inc of tliese [xiiis was represented in the test booklet except 
21-22; these nunihers were fiiven to offenses especially constructed 
to reveal comparative attitudes toward property owned by a small 
store and property owned by a large store. The other pairs were 
chosen because they seemed significant in getting at the relation 
between the property categories mentioned above. 

Effort was made in the interview to get the boy to make as 
clear a statement as pos.sible of the reasons why one item seemed 
worse than the other. If the reason he gave bore no logical rela- 
tion to the way he judged the pair he was questioned until he 
reached a consistent stand. This was not nece.ssary in most cases, 
'riit* answers were immediately written down by the interviewer 
on a prepared sheet. Every precaution was taken against suggesting 
reasons to the boys interviewed ; in tlie few eases where a boy seemed 
unable to think of any rea.son the interviewer let the matter rest 
tliere. 
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D, Rksi'I-ts 

Results of this stutiy cornist i*<seniiiinv of jlir ofirn-r 
for eacli grade and age and the suppleinenfarv i«?ervfew 4 , Farh 
of these sets of data will be presented sepajafely. 


1. Rdttkittff of C)fjeti^cs h\ (tf'tidf (.fi-ostfUi, 

Table 2 contains the seiale-valuen and rani ordri, e.s.h of she 

grade groups from I tliruugh 12. In addition thr ..j M:,de. 

values for each group and the number r,f hovs in each group arc 
listed at the fewt of the tabic. Table J cr.ntaiiw tlw ^ame d.it.i for 
group.s divided according to chmnologi.-.il ,,nd i,alnde 4 the 

adult group as well. The age groupings were nja.le without iising 
boys from Grades 1 and 3 because it was undesirable to comiune 
results from the picture test and from the statement test in «»rie set 
of scale-values. Age groups 9 and 19 are not inclu.led in 'Fahie 1 
because each contained only .si.v boys. A few tnembe.s of the adulr 
fhwe^ the highest age group, hut they were not included 


rrerprlT*" and presented graphic.illv cert.titi 

g neral considerations should he made clear. In the first pl.ice the 

wo lower grades made jud-rnients on pictured offenses which were af 
the same time described orallyA Data presented in an earlier p.aper 

appiiedTo th -h- 

Verbal sTm.H f 

verbd stiruuli, from the use of two test st*ssinns to the use of one 

1 Id Tl ° ^'"P^n^’ns to 190. made results from Grades 

soTe o th r fhe graphs which follow will show 

some of the discrepancies that resulted. 

The group is'un/ortLately^Lmll Til'menT ‘k'^vas'i' 
Prefeiwo a college student group because of residence in'rougltly 

but had not yet°reMh!fd^fh\\’*exr”c K passed « |>ai tinili(r l.irtlidav 
pa^ed the 10th birthday but had niftVeached .he \V,h ‘''""P 

' U/thov. Th,. 

aeries the description was read to th<* prtiretl rr»mp;(ri«tniis 

Aa soon aa he waa able to identify a nictiil^e wUi* loehed at the pirinrf. 
aloud was discontinued, ^ Picture witloiiit priiiniiting the reudin;! 
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the area fif the city as the yoimfrer jrroups, and because of 

r(»\i}:lily similar econoniic status. Two conditions reduce the value 
of this proup for Coini'arisnn purposes. One is that not all members 
of the filled out the questionnaire, and a selective factor is 

therehy introduced. The other is that the common denominator 
of llie proup was unemployment. That unemployment might 
mollify tile evaluation of offenses against property is not a fantastic 
hyi'olliesis, and this may have affected the ranking from that group. 

Cine other aspect of tliese t.-dnilatcd data needs to be mentioned, 
'rhere is no ready wav to tell wlicther the grade grouping or the age 
grouinog should proviile the basis for a developmental analysis. If 
a hoy's evaitiatioti of these offenses changes a.s he grows up, do these 
changes la'Ciir principally as a result of living longer in a certain 
culture, or are they in some way associated wdth progress in school? 
I*’or many hoys, of coiir.se, gain in chronological age is matched with 
school progress, Inn this is not true even for a majority of the boys 
used in tlie present experiment. Table 1 shows that the seventh 
grade included lio\s from 11 to 17 years of age, and not more 
than a third were of any single age. Conversely the iS-year age 
group included hoys from CJrade 5 through Grade 12, with less 
than a third from any one grade. 

An examination of the .scale-values in Tables 2 and 3 shows that 
there is consider.-dde similarity between the values for grade groups 
and those lor iige groups. Since the same judgments are included 
in both analyses the similarity is not surprising. Because of this 
.similarity, and because the two younge.st groups had to be treated 
as grade groups, the primary analysis in this paper will be made 
with the data in 'Faltle 2, which arc based on grade groups. 

a. Grnti'eit chiiriti ierhlivs of the ranks. It is apparent from an 
examination of the rank orders of offenses from Grades 1 through 
12 that tlie similarities from gr.-ide to grade considerably outweigh 
the differences. Rank-order correlations between the scale-values 
of these groups sidustantiate this. In Table 4 are presented the 
intercorrehitions between ranks for all grade groups and for the 
adult group. All coefficients are positive; the lowest is .74 and the 
highest is .dd. 

As would he e.xpected, correlations between adjacent grades are 
liiglier than lietween grades .sep.anited by severid years, T here is a 
regular decrease in si/,e of coefficient with increase of separation 
between grades. In I'able 5 the median coefficient for .each distance 
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FIGURE 1 

Relation detaveen Size of Inter-Grade Coeeficients and Numrer of Years 

BETWEEN Grades 


of property offenses are present in many boys of six and that major 
changes in the evaluation of these offenses occur infrequently there- 
after. (h) Since similarity in age and grade status is paralleled 
by similarity in evaluation of offenses, and age and 
parallel decreasing similarity in judgments, it follows that change 
which do occur from grade to grade in the ranking of offenses are 
not haphazard and chance, but arc regular and perhaps predictable. 
These slight but regular changes may represent progressive appr 
mations of an adult social norm which is already accepted in am 
biguous and incomplete fa.shion by first-grade boys. 

Table 4 requires further comment. There are 19 coefficicn 
which involve eitlier the first or the third grade. Only two of these 
.j,„vc +. 90 . I'liere are .^6 coefficients which do not involve 
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h. Differences in range of scale-values for the various groups. 
Tables 2 and 3 list at the bottom of each column of scale-values 
the ranRc in values for that Rroup. Figure 2 shows these ranges 
graphically. 

The range for Grade 1, 1.42 <r, is smaller than that of any other 
group. TIu; adult group with a range of 3.56 a is largest. The 
median range for all groups is 2.35 n. 

It is probable that ordinary fluctuations in these ranges are not 
of very great significance, serving only to indicate some of the 
chance factors operating in the data. Large differences, however, 


deserve consideration. 

The factor which determines the range of values for any group 
is the degree of unanimity shown by the group in judgments on the 
paired stimuli. If a group were split 50-50 on every paired coni- 
parison, tlie resulting range would be zero. If a group were unani- 
mous in judging the more serious offense of every pair, the resulting 
range would approximate 6 sigma with the method used ere. 
Thurstonc has said, in a study of nationality preferences, A wide 
range of scale values indicates rather .strong and rather uniform 
national preferences" (28). In this study it may be said that, other 
things being cciual, a wide range of scale values indicates rather 
strung and ratlier uniform opinions about the seriousness of property 


offenses. , . , • , ^ 

It is possible to show empirically the relationship between r^g 

of scale-values and amount of agreement within the group, i he 
paired-comparisons blank can be scored to obtain the offense rankmg 
of the individual subject as well as the group scale-values. lo 
obtain the former it is necessary to tabulate for each paper the 
number of times each offense is checked as worse than those with 
which it is paired. These tabulations can then be arranged m a rank 
order of seriousness for that subject. If there is 
among the members of a group the individual rank orders sh 
correlate highly, on the average, with the rank order of scale values 
for the group. If there is little agreement the correlations between 
Individual ranks and the group rank should be low. When in 
vidual ranks and correlations with the Rmup rank were computed 
for three groups, the results listed in Table 6 were obtained. 

These data sliow that there actually wa.s much closer agreemen 
in the adult group than in eitlier age 14 or age 11. The sizes o 
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I'ABJ.K 6 

Rank-Order C(irrri.aticinr b».twe*.n IjiniviouAi. and tiBi-iT 

Hanks 


Group 

.V 

Mean f Durlaimn 

Adult 

u 

4.S11 

Age 14 

lit 

4 70S 

Age 11 




the mean coefficients correspond with tlie of tifferisr sfalr- 

values. 

There is a fatifiue and boredom error in any paired-rornpariMms 
rating which must not he ignored. That error is maximi/.ed when 
the paired items are complex, and minimized when the paired items 
are simple. The offense descriptions used lf>r inosi of the sohjei'ts 
in this experiment were considerably more complex than the single- 
word items usually employed in the paired-coinp.arisnns procedure. 
The stated offenses average 10 wmrds in length, ainl the subjeei who 
took the statement test had to read each slateniciit 10 times. I’hat 
makes 380 statements, and approximately 3,800 words ni reatliiig 
matter. For schoolboys of fifth-grade status and above that is not 
too difficult a task, hut the large amount of repetition invnhrd could, 
and probably did, make the task an irkstitttc one. Horedmn. f.ttigur, 
and irritation would add to the chance errors in judging, and 
would tend to reduce the amount of agreement uniting the judges. 
This would narrow the range of scale-values. It should l>e said 
here that observable irritation among the subjects in this exiwriinenr 
while they were marking the paired-comparison.s blank wa- very 
slight, but the inference from the nature of the blank is nonetlieh'Ns 
' sound. 

In a sense the pictured offenses with their verbal descriptions are 
also complex stimuli, but in another sense they are much less so 
than are the statements alone. None of the subjects tested indi- 
vidually with the picture test read the descriptions underneath the 
pictures. Each of these subjects heard the descriptions read tfi him 
by the experimenter during the early part of each of hi.s e.xperimenral 
sessions, but it is safe to say that for him the stimulus was a meaning- 
ful picture. The meaning of the picture was clarified by the descrip- 
tion, but the description itself could be ignored after the picture 
became sufficiently familiar. Since pictures arc more concrete than 
words they restrain the wandering attention and they minimi/e 
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hcircdfitti. The ]nVtur<-'! would thus prevent error from 

ctmcraliilp rriil nprrrmrnt. and would tend to widen the range of 
scale-vahiesi. Manv of the first- and third-grade hoys actually seemed 
ttt enjoy tlic session*- with the pittures. 

One addithinal factor affecting the unanimity of judgments is the 
degree of homogenrity in the group. If each grade group had been 
restricted to Iwvs who were of normal age for their grade the range 
of scale-values for eacii group would tindoubtedly have been wider, 
because the groui's would have In-cn more homogeneous. Hetero- 
gendtv. in age or grade, would reduce agreement within the group 
and hence narrow the range of scale-values. 

In the light of theHe facts the differences in tile range of scale- 
values for the age and gr.nde groups heemne less pu/.zling. For the 
rntrst part the differences are slight, hut there are certain outstanding 
exceptions. 'Fhe two wi.lest ranges are the adult group and the 
IH-year-oKI group, with ,< and .1.5.1 o respectively. These are 
also the two smallest groups represented in Figure 1, with 32 and 
.11 suhieeis rrsprstiveK. All hut four hoys from the 18-year-old 
group came from C itade 12. thu- iiwuring considerahle grade homo- 
geneitv. 'I'he adult gri>u(> was not a random sampling, for it repre- 
sented a 4.1 per cent letutn on a mailed i|uestionnaire, and this 
selective pnaress mav hare coiitriln.ted to the hnmogeneity of the 


tlnusuallv wide rimges appeared also m the third grade, the 
clcvenlli grade, and the ll-ycar-old group, where they were 2.95 o-, 
2.91 ir. and 2.78 .r respectively. There is no uhvimis explanation lor 
tim wide range of ifie last two of these groups for both were 
typical in ‘i/e (l‘l+ and S'' suhjects respectively) and in hetero- 
geneity. 'Fhe third grmle had best he considered in connection with 
the first grade, since hoth used the picture-test procedure. 

'Fhe range of first-grade score, is by far tile narrowest of all the 
groups studied. This is true in spite of the fact that each subject 

was tested individually with pictu.es. ^ 

calculated 14 out of 7fl suhiecis were eliminated because of failure 
to master the test i.roc-dure, and that the group was more homo- 
geneous ill age than im.st of ilie grade groups (15 hoys were 6 years 
of age 17 w" re 7. and 4 were 8). All these factors tend to w.d n 
the range of scale values, and vei il.e range lor 

narrow. The conclusion must he. therefore, tli.it first grade uoys 
disagreed markedly in their estimation of the seriousness o 
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offenses used. In view of the a^c huifl-cenrsJv nl slip i.*rraKp 
these disagreements prnhably represeni wr 4 fe and niK'^eruin rvalia- 
tion of the offenses, rather than c«<nfl 5 i-ts brtwrrj* hrid 

opinions; if this is true the judgments •<( the hf*? grade tiarls an 
early stage in the developing awareneM and aeceptatwe of a hieratchv 
of values in the property area. 

The third grade, in contrast to the first .md i«« the nrs;it h?ghrf 
grade studied, the fifth, has a wide range of v, slurs. The thstd 
grade is the .smallest group of the three, is aHuut as honwt'enrsnis in 
age as the first grade, and cnnsiderahly more so th-rtt the Ssjsh 
grade. Since the third grade was tested under .iliuost she 
conditions as the first grade, and wan ftpialiy hom«c«"neou* wills 
respect to age, it is infcrrahle from a. compari-wm of the ratst'e'- of 
scale values that the third grade had reached .t lo-irliedlv gjrafer 
agreement on the seriousness of the «»ffcnses. If we regard she 
changes from grade to grade in offense ranking' .1*4 jurogrr^^jve 
approximations of an adult social norm, it seems ile.M that the 
change from Grade I to Grade .1 ctinstiiuted .1 cori'iidetahU larger 
step in this direction than did the change fvetwern ;mv ulhet two 
grades. Presumably, then, the first tw»i or three tears in sclum! 
constitute a period of particularly rapid .idapt.uion to a vumprUtng 
social norm. 

These statements assume that if the fifth and higher grade'. h.»«f 
been tested individually with the picture te^t tliev would have '.luivvn 
higher internal agreement than they ."tctuallv did lurauw of the 
elimination of experimental errors. In this cate the difference in 
range between Grade 3 and the higher grades would di'.tppe.ir. 
This seems to be a reasonable assumption. 

c. Grade differences in judginff the seriousness of the ufft-rius. 
The principle results of this study have already been stated. Tln-s 
are, briefly, that property offenses can be ranked in sermiisness Kv 
first-grade boys, that at this level differences between the offence. 
are confused and indistinct, that between the first and the third 
grade rapid progress is made in evaluating the seriousness of offetC'e-i. 
that above the third grade changes trike place much more shmlv 
and more infrequently, that similarities in offense evaluation-. Iwtwei-n 
groups are directly proportional to similarity in .age and grade %taiu-.. 
and that changes in offense evaluation from grade to grade are n-u 
haphazard but are regular and orderly as if gradually approacliing 
an ideal" or a “correct" evaluation. There remains the task of 
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cxaminint; tlie natiiri* nf the chanajes that take place in the ranking; 
nf specific oft'enscs. 

The 20 nhfrnses tisr«J in this study arc of little siRnificance in 
tlicmw'lvTs. 'I'hey were clio^en karawse they represented fairly fre- 
tpient experiences in the lives of these ChicaRo hoys, but another list 
miRlit liave served the imriKete. Certainly different groups of boys 
livitiR in cofurastini' situations would require a new list of offenses 
if a study similar to this were to be made. The offenses used here 
cannot I)c tlimiRht of .is more Intsic or more fundamental than an 
alternative list except as they are more familiar to the boys who 
judeed them. Value judRinents such as these are relevent to a time, 
a -place, and a person. They have no eternal, universal significance. 
Thus the degree «if seriousness assigned to specific offenses is not 
of major imfKirtance here. There is obviously no final or correct 
order of seriousness in any ab.solute sense, even though this study 
seems to show a progression from the fir.st through the twelfth grade 
in the direction of an order. Nevertheless there may be some inter- 
est in examining what happens to each offense as we pass from grade 
to grade. 

Tile relative seriousness of each offense at each of the grade levels 
and for the adult group is shown in Figures d, 4, 5, and 6 below. 

In Figure 3 are plotted the scale-values for four offenses. Grade 
groups are listed along the top, and tlie .sigma .scale of seriousness 
along the left side. High positive values indicate the most serious 
offenses, liigli negative values the least serious. Each scale-value 
is indicated by a small circle. From the fifth through the twelfth 
grade these arc connected by solid lines, for these grades are thor- 
oughly' comparable. Lines connecting the two lower grades and the 
adult group are broken because the comparability of these groups is 
not thoroughly e.stablished. In particular the extended range of 
the values in Grade 3 diminishes the graphic similarity they might 
otherwise have had to Grades 1 and 5.'^ 

An e.xainination of the plotted scale-values showed that whether an 

^ 

'The range nf CJrade 3 cnuld have been adjusted by a simple reduction 
prueess to tme that apprnxiniatcd the ranges of the other groups. Tluirstone 
(2<J) reennimemis lliat ranges he sd adjusted when comparing two sets 
nf seale-valucs finiii the same judges. In the present instance, however, 
dilFeient judges are invnlved, and the extended range of grade three 
seems to he a ilireet result nf the method used. It has therefore seerned 
preferalde to plot the values without distortion, even though the resulting 
graph is less clear. 
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GRADE GROUPS 



Sl-RIOUSNESS OF OFFENSES 1, 8. 9. 12. 15, AND 17 FOR ALL GRADES AND THE 


Hraplis will show that some offenses yield to this treatment better 

than others do. ^ ^ j 

The trend of each of the four offenses in Figure 3 is toward 

greater seriousness. Offense 4, "/o «oi>e your mother's wrist watch 
and paivn it:' was the most serious offense for all grades above the 
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FIGURE 6 

Seriousness of Offenses 3, 6, 13, 14, and 19 for All Grades and the 

Adult Group 

fifteen to twentieth. The first four grades regard this as the least 
serious of all. With older groups it gradually becomes more serious, 
until for the eleventh grade there are five less serious offenses. 

7'he six offenses plotted in Figure 4 are concentrated fairly well 
in the middle range. 7’hree make no significant change in serious- 
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ness, two get (cm wriou'i in thtr Itisihrr ar-Mlr-^, »ni »•«?' t'lrf-'i juxjf* 
serious. The latter k (Menw 17. "f"! m-iftf n ^rr^n? jrj^r 

boss's desk.’' The two svhieh get W ate ( I >, "•!« 

sneak by an 'U cashier uilhnut .*nit * iftenw* K, f'-. a 

candy package you find after if has fiifirm fr-tm a ffmtt. |» s» ni 
interest to note that OfFcnic 17 k juduesl Itv she -ninh a** aliss-ri! 

as seriou.s as Offense 4; all Sfther groups, ahorr the t}in«! gjaih' 
judged Offense 4 a.s considerably more setinu*. 

Five more offenses arc represented in Figute One. Offente 
10, does not change much in seriousness. It re.nU, "f# keep a hail 
and glove you find in the school yard." Three iwontr more serious. 
They are Offense .5, "lo lift $I.ih) from fonr ftiihrr's />«»»?«' pockri 
when taking the pants in the laihr": Offense IS, ”tn snitch fruit 
from a peddler's stand"; and Offense 11, "in ttvifte fimvcrs front tt 
park." Offense 5 is second or third in seriousness for all gr-idet., but 
gains in seriousness in that scale separatinns .ire wider in the higher 
grades. Offense 18 gains in seriuusnw.s nnt nnly tlirmigli hroadn 
scale separations, but also in comparison with rtther offenses, h )% 
ranked twelfth in seriousness by Grade 5, and fourth by Grade 12 
Offense 11 increases in seriousness rank from fmirternth to ninth, 
although the adult group apparently considers swiping flowem ftotti 
a park a much le.ss serious offense than do the higher gr.ides. 

Offense 2 becomes slightly less serious in the higher grades, .il- 
though not so in comparison with other offenws. It reads, "to help 
yourself to chocolates from a bnx in your sister's rnnm," and is 
ranked from seventeenth to nineteenth by all grtiups. 'I’ll rough 
all these graphs there runs a tendency for .scale separtitions between 
offenses to be greater in the upper grades than in the lower ; that is, 
distinctions in seriousness betw’cen the offenses are more clearly seen 
by the older groups. An offense may therefore gain or lose in serious- 
ness score without changing its rank position in the list «if offenses. 

The offenses plotted in Figure 6 are those which were not included 
in the picture test. Accordingly there are no scores plotted for 
Grades 1 and 3. Offense 6, 'to keep $1,00 you find on the street, 
•Without trying to find the owner," is the only one in Figure .3 which 
Undergoes marked change. It becomes much less seriovis in tlte 
higher grades. It was ranked eleventh in seriousness by the fifth 
grade, and eighteenth by the adult group. 

In summarking the plotted data it will he useful to separate tlie 
offenses into three groups on the basis of the amount and direction 
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of change through the upper eight grades. The classification below 
is based on the trend lines drawn to fit the plotted data. The first 
group includes those offenses which become more serious in the upper 
grades, listed in order of the magnitude of the change. The offense 
which changed most is listed first. The second group includes 
those offenses that became less serious, again listed in order of the 
magnitude of the change. The third group includes the offenses 
which did not show a significant change. 

Offenses ’uihich gained hi seriousness 
18. To snitch fruit from a peddler’s stand. 

11. To swipe flowers from a park. 

7. To take a wheel from a wagon you find in the alley. 

+. To swipe your mother’s wrist watch and pawn it. 

, S. To lift $1.00 from your father’s pants’ pocket when taking 
the pants to the tailor. 

17. To swipe a dollar from your boss’s desk. 

16, To take a wagon from a boy’s back yard. 

20. To sneak a rubber ball from a dime store counter, 

Offenses ’uihich lost in seriousness 
6. To keep $1.00 you find on the street without trying to find 
the owner. 

8. To keep a candy package you find after it has fallen from 

a truck. 

2. To help yourself to chocolates from a box in your sister’s 

room. 

3. To borrow your brother’s baseball without asking. 

1+. To ride on the street car for half fare when you should 
pay full fare. 

15. To sneak hy an “L” cashier without paying. 

Offenses ‘luh'tch did not change in seriousness 
1. To swipe $1.00 from your brother’s bank at home. 

9. To keep $1.00 you see a man drop from his pocket. 

10. To keep a hall and glove you find in the school yard. 

12. To snitch three tickets from a movie cashier. 

13. To steal candy and cigarettes from a boxcar. 

19. To swipe and sell lead pipes from an old warehouse. 

Some comments can be made about these classifications. The 
offcn.ses which gained in seriousness all involve actual stealing in 
one form or another, d he three offenses that were consistently 
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the most serious of all (4, 5. 17) are in this group, and only two 
out of the eight offenses in this category fall in the less serious half 
of the scale. In other words, the serious olfense.s (with the exception 
of some which did not change) became more so. 

In the second category it is to be noted that hoodwinking the 
utilities, keeping found property, and using the belongings of sibs 
in the home are regarded less seriously by the older groups. All 
of these offenses fall in the less serious half of the scale; with 
minor exceptions all scale-values in this group are negative. In 
other words, the les.s serious offenses became even less so, 1 he one 
exception to this statement is Offense 7, "to take a wheel from a 
wagon you find in the alley," which is the least serious of all for 
the lower grades, but which becomes more serious in the older 
groups. Hypotheses may be advanced to explain this, but there is 
no one obvious answer. 

The offenses which did not change significantly in seriousness are. 
located for the most part in the middle range of the scale. None is 
among either the three most serious or the three least serlou.s offenses. 
The absence of change In some of these offense.s, in the light of 
changes in apparently similar ones, is hard to unclenstand. Why 
should stealing from father or mother gain in seriousness, win’ie 
stealing from brother does not change? Why should stealing from 
the dime store or a peddler gain in seriousness when stealing from 
a movie, from a boxcar, and from a warehouse do not change? 

It seems that apparent similarity may conceal significant differcncc.s 
in these offenses. A description of these hidden differencc.s would 
require further research. 

d. Results of the iniermews. Interviews with 85 boys chosen 
about equally from the upper eight grades tlirew some light on 
the criteria for judgments of Seriousness. In the interview each 
boy judged 10 pairs of offenses and gave his reason for each decision. 
These reasons make an interesting study. 

It appears from the interview data that an offense will be judged 
as more serious in proportion as it [a) seems more likely to bring 
punishment, (i) involves property of greater value, (c) is owned 
by one toward whom obligation is felt (e.g., mother), (d) injures 
an actual person, (e) must be called "stealing” rather tiian a more 
euphemistic term such as "borrowing,” or (/) damages the moral 
character of the offender. Contrariwise the absence of these features 
will render an offense less serious. An offense will also he judged 
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less serious if {a) the owner of the property is unknown or hard to 
locate, (b) the property can be conceived of as sharable (e.g., sis- 
ter’s chocolates), or (e) the property is a service, such as an “L” 
ride, and not a tangible object. 

All these reasons and a number of others were offered by the 
boys interviewed. Some appeared predominantly in one part of 
the grade range and some in another. Perhaps the most striking 
difference between grade groups was in the variety of reasons offered. 
The higher grades were notably more ingenious in furnishing a 
varied list. Another significant grade difference was in the frequency 
with which fear of punishment was offered as a reason. In the fifth 
grade 53 per cent of the reasons given were based on a fear of 
punishment; in the twelfth grade only 3 per cent of the reasons 
were in this category. Intervening grades varied roughly in propor- 
tion. These data do not support the general statement of Mc- 
Grath (20), based on asking boys and girls of 6 to 18 why stealing 
is wrong, that "But a very small percentage of the cases considered 
give as the reason why this act is wrong that ‘they might get caught.' 
The attitude of the average child is, therefore, the correct one and 
differs materially' from the unwholesome one so often found in the 
delinquent child.’’ Perhaps McGrath’s subjects, most of whom were 
from parochial scliools, learned sooner than the boys in thi.:, study 
that fear of punishment is not a respectable reason for condemning 
stealing. 

A third difference between grades was the increasing frequency 
with which boys in the upper grades judged the seriousness of an 
offense in terms of who was hurt and how much. Thi^ concern 
with the effects of an act in contrast to judgments based on some 
pseudo-absolute moral standard, seems to be characteristic of the in- 
creasing social maturity that is usually a part of the' process of 
growing up. Many .studies of "moral judgment’’ have been made 
in which the subjects were asked to assign praise or blame to the 
hero of a fictional incident. Virtually all of these studies have 
shown that with increasing age there is increasingly greater reliance 
placed on the motive for the act as a criterion of its moral worth.® 
Since mention of motives was intentionally excluded from the offenses 


Sehalienliergc'i' (24), Schaefer (23), K(»]h (17), Lev 3 '-Siih] (lH), 
PiaRet (22), Bnrnes (1), Jacobsolin-Laak (15), Tiidor-Hart (30), Slaght 
(26), Clem and Smith (8), Hecker (12). 
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used in this study, the same tendency seems to have been expressed 
in another way — by a consideration of effects. 

It must he recognized that the task of fnrnishinK reasons for 
judgments of offense seriousness is one which places a premium on 
social intelligence. The interview makes a situational demand tliat 
the reason offered he as “good” as pnssihle, Not all hoys respond 
equally to this demand, but most of them undoubtedly are influenced 
by it. Fear of being caught is a real deterrent to many of the 
boys used in this study. But their decisions ahoiit offenses were 
verbal- answers to verbal situations, and on the verbal level fear of 
being caught is not acceptable to moralizing adults as a basis of morn! 
judgments. The choice of reasons throughout tire grade range reflects 
a growing awareness of what is acceptable to adults in authority. 

E. Discussion 

Instead of describing as "moral" or '‘intellectual" the growth de- 
picted b)' the results of this study, it seems better to .speak of ‘‘.social 
growth." There is evidence here that a practical discriininatirm 
which in effect recognizes the existence of property rights deveUips 
early, and is in workable shape at the 6-year-ohi level. This de- 
velopment would not take place in the absence of “mental” growth, 
nor in the presence of a markedly retarded mental growth, Fur- 
thermore it would not take place in the same way in a society whicli 
valued property differently. 

The evidence furnished by the offense ranking procedure shows 
how a group of boys in a large city arc conditioned to behave in 
accordance with accepted social -norms. Tlie behavior sampled here 
is verbal behavior, but that is at least as clo.sely regulated by social 
norms as is any other kind of behavior. Property norms are espe- 
cially pressing, and the child must become aware of them early 
if he is to reduce conflict over property to a minimum. It must ire 
remembered too that the offense ranks of the youngest group of 
subjects tested were in' general outline very similar to the ranks of 
the older groups tested. In other words the experiences of the 
6-year-old child of the economic and social class used in tliis sruily 
have in most cases been sufficient to enable him to rank property 
offenses much as do boys 10 to 15 years older, It is eviilent that 
certain fundamental distinctions are establislied early in tlie life of 
the child, and that these distinctions remain effective through hoyhotul 
and adolescence. 
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How early are these distinctions actually arrived at, and how does 
this phase of development compare with growth of other social 
attitudes? There is not much evidence on the first question, although 
general studies of Infancy and childhood have furnished some clues. 
It seems probable that before three j'ears of age there Is no feeling of 
property rights at all in the child. For the first year or two of life 
behavior is largely impulsive. The child's experience with material 
objects during this time is necessarily limited. He seems to be quite 
indifferent to property distinctions, making use of whatever will 
satisfy his needs of the moment. But as soon as he becomes old 
enough to play with other children — ^between two and three years 
of age — the desire for possession appears with considerable intensity. 
Isaacs (14) describes this type of response as unlearned because of 
the spontaneity of the reactions and their “toughness under training.” 
The desire for possession is fundamentally a social one, having little 
relation to the intrinsic value of the property. The child wants the 
ball not because of a specific desire for a ball, but because some other 
child has it. 

Beaglehole (2) states that from about the age of three years the 
child begins to get some hint of the distinction between his own 
possessions and those of other individuals. Healy (11) says that 
"at 3 or 4 years one can expect little perception and controlled 
conduct," but that before 6 years there is usually to be found de- 
velopment of a sense of property rights “adequate for simple needs.” 
How this feeling arises is hard to say, but it doubtless depends a 
good deal on the inhibitions set up by means of adult restrictions. 
France and Kline (16) report that the adults who answered their 
questionnaire about childhood experiences with property developed 
a sense of property rights “by making objective those feelings of care 
of property, love of possession, pride in ownership which charac- 
terized their own relation to property. This process of projecting 
one’s feelings onto other individuals, and realizing that they too 
may feel as \\-e do, seems a little sophisticated. The adults in this 
study may have failed to recall their childhood experience accurately, 
although some process of this sort probably takes place sooner or 
later with most people. What happens to property attitudes before 
the age of 6 needs further study before the whole story of growth 
in this rcsiicct can he told. 

The early presence of evaluative attitudes toward property offenses 
Is paralleled by the development of some other social attitudes. 
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Race and natinnality prejudices have been fniiml iiy several invcMi- 
gators to begin early. Minard (21 ) fmmd the race attittidcs nf Iowa 
children to he fairly .stable by the time the sevenlli grade was reached. 
He vi.sed no subjects younger than tin's and c’onld not tell how iiitidi 
earlier these prejudices began. After the seventh grade changes were 
infrequent. Green (lO). using chihlren from 7 to 16 in Wales, 
found prejudice against Chinese, Negrt'fS French, (rermaiis, It.alians, 
Spaniards, Americans, and Russians already li.xed at the age of 7, 
and no age differences except in the ingenuity with which oplii- 
ion.s were defended. Horowitz (1.3) observcil prejiiilke against 
Negroes in northern and southern children at the lowest level 
tested, barely over .5 years of age. Incidental (diservatituis on 
3- and 4-year-old boys also gave evidence of the exisience of 
prejudice. Tn a different area laickhart (IQ) found that the 
attitudes toward law of children from grades 4 to 12 change but 
gradually toward an adult norm. McCrrath (2(1) discovered that 
6-year-old boys could diagnose a stealing situaiioii as "stealing" wiili 
about the .same facility a.s adults. Carniicliael (7) found that a 
large proportion of 6-year-old children recognize "trutli'' as a desir- 
able aspect of behavior. 

All of the.se data seem to indicate the rntlier early development 
and general stability of certain basic social attitudes of the cliild. 
The attitude toward property, in the sense of habit patterns and 
concepts and sentiments which do not permit the free play of all 
impulses regarding property, probably develops as soon as any, be- 
cause it is necessary for the child's successful adjustment to .society. 

It appears from the evidence gathered in this study that attitudes 
toward property are not .simple, and that any concept of property 
rights is to a considerable e.xtent fluid and conditional. A violation 
of property rights is not, of itself, necessarily serious. Among the 
relevant factors which determine its seriousness are the relationship 
of the owner to the offender, the danger of punishment for the 
offender, the likelihood of real injury to the owner, the kind of 
property involved, and the value of the property. There may he 
others. Insight into these factors undoubtedly is greater in tlie 
higher grades. This may explain some of the grade changes found 
in ranking the offenses, 

F. Conclusions 

1. Attitudes toward property, as indicated by a paircd-compari- 
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sons ranking of offenses, begin to achieve stability at about the 
six-year-old level for boys of the social and economic class used in 
this study. Judgments given by boys of this age indicate that, 
although little unanimity is present, the group scores on the offenses 
are similar in rank order to the scores of older groups. The lack 
of agreement between members of the first grade group Indicates that 
the concepts of “seriousness” are very much in the formative stage. 

2. Between the first and the third grades rapid progress is made 
in evaluating the seriousness of offenses and in achieving agreement 
within the group on offense seriousness. Above the third grade 
change in this direction continues, but more slowly. 

3. Similarity in offense evaluation between grade groups is in- 
versely proportional to distance between the grades. Offense ranks 
of adjacent grade groups correlate on the average -j-.97. More 
widely separated grades give lower coefficients. 

4. Changes which occur from grade to grade in the ranking 
of offenses are regular and orderly, and suggest that with increase 
in age and grade there is a progressively closer approximation of an 
adult social norm. 

5. In general there were wider scale separations between the 
offenses in the upper grades, indicating a clearer perception of dis- 
tinctions in seriousness. For this reason serious offenses tended to 
become more serious for older groups, and offenses at the other end 
of the scale tended to become even less serious. Certain exceptions 
were noted. 

6. The a priori classifications of offenses into the four categories 
of home property, lost property, property with many owners, and 
property with one owner did not prove to be a serviceable one. 
Neither in place on the seriousne.ss continuum nor in tendency to 
change in seriousness with age did all the offenses in one category 
behave alike. No classification of offenses in terms of one variable 
alone would be very meaningful to the subjects used in this study. 

7. In general younger boys gave the fear of punishment more 
frequently as a reason for judgments of the seriousness of offenses 
than did older boys. In the upper grades the reason given most fre- 
quently was an unwillingness to injure others. Older boys differed 
also in tliat they presented a much wider variety of reasons than 
did younger boys. 

8. Judgments of the seriousness of property offenses seem to be 
based principally upon the relationship of the owner to the offender, 
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the likelihood of real injury to the owner, the [wts'-ihility of punish- 
ment of the offender, the kind of property involved, and the Value 
of the property. Another influential eriteritm. partieularlv with older 
subjects, would be the offenderV niotite, if it were included in the 
description of the uffense. 
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THE BODY IMAGE IN ADOLESCENT BOYS* ^ 

licllevac Hospital, New York City 


Frank J. Curran, M.D., and J. Frosch, M.D, 


Accordin}>: to Schildor (13) “the itnaKe of the human body means 
the picture of our own body which we form in our mind, that is to 
say the way in which the body appears to ourselves.” The body 
image has come in for recent consideration by L. Lhermitte (9). 
In an attempt to study the body image and its concepts in the adoles- 
cent, we examined a group of 100 boys ranging in ages from 12 to 16 
who were patients on the Adolescent Ward at the Bellevue Psychia- 
tric Flospital. This ward handles adolescent boys from all parts of 
New York City — the majority of whom are non-psychotic behavior 
disorders, A description of the organization of this ward and the 
types of problems treated there has been published elsewhere (4). 

In the course of the study, we observed from time to time cases 
whose clinical picture was dominated by an excessive interest in 
the body image and parts of the body image. The diagnosis and 
classification of these cases presented some difficulty. We were at 
a loss to evaluate the significance of this excessive body preoccupa- 
tion as we had very little to guide us as to the extent to which the 
average adolescent is preoccupied with his body or shows interest 
in the different parts of his body. The report of David Levy (7) in 
which he studied the reaction of children to the different parts of 
their body was worked out mainly on children much younger than 
the age group met with on our service. We could not help but 
feel that puberty which brought with it such a tremendous change 
in the anatomic and physiologic structure of the body with its 
consequent emotional reactions would also bring with it a somewhat 
modified attitude towards the body. The beginning differentiating 
of the secondary sex characteristics, the rapid growth of all parts of 
the body, the concomitant emotional upheavals are all bound to 
have their repercussion and expression in the adolescent’s j^ttitude 

•Received in the Editorial Olfice on September 2, 1940. 

’■Read before American Psychiatric Association, May, 1940. From the 
Psychiatric. Division of lieilcvne Hospital and the Department of Psychiatry, 
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toward tlie body. Wik (16) exiuesscs llik atsitiidr vvhrn hf ‘iats— 
“No period of years except tile early vears f.t life is more -itinilicant 
for physical and pltysiolopical development than adolrseeme svhitli 
marks the tninsforininp; potency of ponadal acsiv itt. ... He pops 
on to say; 

The rapid KO'"ih of Imnt ainl iiiiitilf. ihr i.w ill.ilinri lir 
Hvcen elieruy prciiliiciion and falimii', ihr ilrvrlopmriii of 
pubescence, seminal fluid and menses, are not as si^nitiram In 
term of slruclural reformation as they arc in the (imndaiion of 
physiologic activations which treinendmisly iiifri l p^to rcai - 
(ions as manifested in sorial rcl.ili»nships. .‘Irlf-iorisi imisness, 
vanity, aggressiveness, submissivencss, self-pilv, anxiety, social 
timidity and self isolation are reflected in the personality re- 
action of the child to Its own physitpie and physiology, t'ori- 
sciousness of one's growth is a psycholriKical inHiKlire more con- 
sequential than the physical fact. 

It is because of the unusual features nf tlii.s phase nf life that we 
felt that a study of the attitude of the adolescent tnwards his body 
■would be of interest. 

We were all aware of the tremendous effect ttn personality tltat 
marked structural or functional defects may have, 'I'lte loss of an 
extremity or the rheumatic heart may profoundly alter a child’s 
attitudes towards himself and towards his environinent. 'rhis (>nih- 
lem has been considered in many studies (Forsythe, 6; Palmer, II i 
McHak, 10; Barraclough, 1). However, it is not these irroblems 
that we wish to concern ourselves with here, althniiph in p.-e-sinp 
we may touch upon them. We are more interested in the reactions 
of the child to certain morpholoijic or functional aspects nf the lualy 
which on the whole fall within the limits of normality or do not 
deviate sufficiently from the norm to be considered markedly patho- 
logical. The personality of the individual is intimately hound up 
with his body. Schilder (13) expresses this explicity when he points 
out that: 

Bodies are after all not isolated eiuitlcs. The htidy ami (he 
body image arc always the body and body image of a person- 
ality which expresses itself in the hotly. The body irnage is 
never an isolated part of our existence but is a purl iif every 
experience. The human personality is a persiinality with a 
body which expresses itself in the body image anti only on the 
basis of the understanding of the body image can we under- 
stand the personality fully. 
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After these preliminary observations we turn to an examination 
t)f our material in the hope that we mipilit be able to shed a bit 
more littht on the role that the body plays in the personality of the 
adolescent boy. 
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patients were deliiKjuents with varying conduct disturbances. We 
designated those children as neurotic in whom we felt that the 
clinical picture, he it delinquency or otherwise, was a manifestation 
of a neurotic conflict. Before proceeding any further, we should 
like to elucidate upon our method of approach. We quite agree with 
David Levy (7) when he points out the disadvantages of the ques- 
tionnaire metliod of approach to problems of this sort. However, 
for the sake of uniformity and convenience we found that the ques- 
tionnaire type of approach was fairly satisfactory as it all depended 
on the attitude, of tlie examiner, the case and naturalne.ss with which 
he approached the ]iroblem, I lie questions more or less tended to 
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follow those formulated by Schilder (14) in hi> >tu<licH of the body 
image. The examiner tried not to limit himself ri«idly to these 
que.stions but went along with the child if the latter wished to 
elaborate. For purposes uf clarity we are presenting the questions 
here in groups — although this was not tlie form followed in tlie 
actual .study. Under tlie first heading wr included all those quo- 
tions wliich concerned themselves vvitli the head and parts nf the 
head. The second group of questions discussed the extremities. Un- 
der the third group were [daced those iiniuiries which hail to do 
with the torso (chest, breast, abdomen, huttiK'ks, etc.). The fourth 
group of question.s was centered armiiid the genital -. 'I he final 
scries concerned themselves with some rif the general functional 
aspects of the body and some morphtdogic aspects not included under 
the above headings. The individual questions will he referred to 
when the groups are discus.scd in more detail. 

In evaluating the responses we were guided by the lype of reply 
and hy the interest the child showed in answering tlie question, as 
revealed by his attitude and hy his elaborate or noriconimittal replies. 
These were some of the factors which determined our evaluation 
of the child’s responses. In the tahuliitinn we were only enneertu'd 
with active resiionscs; that is, those which showed some reaction, 
be it positive or negative, which differed fium the usua! response. 
If a child was asked a question about some particular part of his 
body, for instance — “ffliat dn you think of ynur hojc.’'"— and In's 
response rvas noncommittal, such as — "It's nil rii/lii." or "/'»/ s-rr/v- 
fied," — it was considered as an inactive respnnse. (fiily active re- 
sponses either in a negative or positive sense were tabulated, if he 
said, for instance, — "My nose is ton hint/," or "/ Imre a very nire 
nose compared to other boys." In other words, wliat we Were mainly 
interested in were those responses which expressed some thoughts, 
be they positive or negative, stronger than the aver.ige run of 
responses. In this way we were able to separate out, ratlier crudely, 
four groups. This separation was not done statistically hut was 
more or less based on the general iiiiprc.ssinri nf the examiner during 
the interview in evaluating the responses and the affective reactions 
of the child as a whole. In the first group were found the gi<mp 
of children who showed very little body interest, aitlmugh giving 
active responses to many questions. This group was clinically closely 
allied to the second group where there were more bodily interests 
expressed which, however, did not .appear to inlliience the clinical 
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picture. In the third group were placed those cases in whom the 
body interests were intimately bound up with the behavior pattern 
of the child although the preoccupation with the body was not the 
clinical picture. Finally we come to the last group in which pre- 
occupation with the body was an outstanding feature of the clinical 
picture. The rather interesting picture which the cases in this last 
group showed and the rather limited number of cases impelled us 
to omit them from the general tabulation and discuss them in more 
detail. 

It can be clearly gathered from the figures that out of 100 cases 
almost half fall into the first group, i.e., those in which the activity 
of responses appeared to indicate little body interest. Clinically, as 
was pointed out, there appeared to be a close relationship between 
the first two groups and we can readily see that the number of 
cases in these two groups comprised two-thirds of the cases. One- 
tliird fell into the combined groups of 3 and 4, the former having 
30 cases and the latter three. Although the majority of cases 
fell into the first two groups it is interesting to note the large size 
of the third group — that in which the body interests were intimately 
bound up with the behavior of the child. However, in all groups, 
especially the first two, the inactivity of responses was quite notice- 
able. We cannot, of course, tell if among these inactive responses 
there would not have been more active ones, if the children were 
more honest in their responses. 

Before proceeding to the analysis of the individual question groups, 
let us try to obtain a kaleidoscopic view of the various groups in 
an effort to establish some trends under tile headings of color, re- 
ligion, intellectual capacity, and clinical picture. 

The percentage of negroes on our ward is fairly high, almost 
one-fourth of the children at times being negro. In a recent follow- 
up study of the first 300 court cares on the adolescent ward, Carrol 
and Curran (3) found 24.6 per cent were negroes. We notice in 
Table 1 the gradual diminution of negroes as we approach Group 4. 
These children were, on the whole, much more aggressive than the 
others, and the majority of them were sent in because of conduct 
disturbances. Occasionally we came across a colored child some- 
what given towards intro.spcction and in him the picture usually 
showed some rather unusual features, as in the case of C. L., a 
defective colored child who apparently suffered from a psychotic 
episode following a head trauma. This child as he recovered 
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showed some preoceupation with the “Inimps" oti his face, meaning 
by that the pimples. He would walk aroutul on the ward rather 
preoccupied with this and whenever lu- had an oppuitunity would 
stop and ask the physician to do soitiethinsi ahoiir the "humps on iny 
face.” On the whole, the attitude of most culiire*! children was 
one of surprise at the qiiestinns asked as thouy:h "a persiin nuist he 
crazy to ask questions about such perfectly n.uural tliiius." 'rhere 
was a general acceptance of the body witlioiit explicit interest, 'I'his 
was more or less cluaractcristic of the chihlren in C!rou|> I. 'I'lie 
questions on sexual matters were handled much mote naturally hy 
most colored children with very rare exceptions. 

Regarding religion, very little of significance wa^* hrought out 
beyond the fact that Jewish children appeared with somewhat more 
frequency among the groups with tn<»rc body interests— -Ciroups 
3 and 4. This more or less coincides with the |M>pular conception 
that the introspective type of individual is fret|uetuly to he found 
among Jews. In justice to the problem, however, it might he 
pointed out that the. majority of the Jewisli children admitted to 
our ward (at most always a decided minority) were essentially 
not conduct disturbances. It is, therefore, not permi-sihle to at- 
tempt to draw conclusions from these ohscrvafioib <in to the genera! 
population, In a personal comnuinication Schilder suggests a luvs- 
sible explanation for the finding of Jews anumg the grouits with 
more body interests. He points out that insecurity of anv kind leads 
to a difficulty in integrating the parts of the Imdy into a unified 
whole, The consequence of this difficulty leads to a greater interest 
in the individual parts of the body rather than in the body as a unit. 

In examining the distribution of cases under the lieading of intellec- 
tual capacities one is struck by the relatively high mimher of p.-iticnts 
with limited intelligence .seen in Group 3. 'I’he nature of our materia! 
is such that we have quite a high distribution of children with limited 
intelligence. However, relatively speaking, a fairly higli percentage 
was found in Group 3. The exact significance of this is not quite 
clear. We did note, however, that frequently children with liitiited 
intelligence, who were dimly aware of their inadequacy in coping 
with the environment, would strcs.s certain minor defects ot their 
bodies in an effort to express this ina<lequ:u‘y. Here again Schilder 
suggests that individuals with less intelligence miglit have no reason 
to repress defects if these were present, or they might not be able 
to integrate these defects into the body as a vvliolc. 'I'his i^ a gen- 
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cralization whose justification would require deeper study of the 
cases than we were able to undertake. 

The predominance of conduct disturbances in all groups is to be 
expected from the nature of the material which is admitted to our 
wards. However, it cannot fail to strike one that as we approach 
Group 4 the percentage of personality variances increases and we 
find more personalities who deviate from the norm. Out of 33 cases 
in Groups 3 and 4, 24 showed clinical features which took them 
out of the usual run of conduct disturbances, such as psychopathic 
personalities, organic brain diseases, or neurotic reaction patterns. 
The explanation might be given by Schilder’s (13) indication that 
where we have disturbances in libidinal relationship, or where in- 
security comes into play, there is also a disturbance of the body 
image with a destruction of the integrative power of the personality 
with respect to the body image. We might here again mention a 
word about the diagnosis of Conduct Disturbance and Neurotic 
Reaction Patterns as almost one-half of our cases in Group 3 fell 
into this category. Conduct Disturbance was essentially a descrip- 
tive diagnosis of the offense for which the child was admitted and 
was usually made where the dynamics of the case were such as to 
point away from a neurotic conflict. Under Neurotic Reaction 
Pattern we did not necessarily include outspoken neuroses but rather 
those cases, who although descriptively demonstrating similar be- 
havior to that of the conduct disturbance, i.e., truancy, stealing, etc., 
did so as manifestations of a neurotic conflict. 

We may now turn to an examination of the responses to the 
questions proper. It is not the purpose of this paper to make a 
rigid statistical study as there are too many variables to be contended 
with. We do feel, however, that several trends might be indicated 
which if properly evaluated might be pertinent. In a comparison of 
the average total responses in all the groups including 3 and 4 
together, tve note that there were twice as many responses in these 
two groups as there were in the first two groups. The actual figures 
do not clearly bring out the emotional reactions of the children dur- 
ing the interview. There was very frequently a good clue as to 
the amount of interest the child had in his body and undoubtedly 
this was much more pronounced in the last two groups. 

Let us now turn to the type of responses to questions on the parts 
of the head. Here were included questions on shape of the head, eyes, 
nose, mouth and teeth, skin and complexion, hair, ears, etc. The 



44 


,|<IL’RNAI. ftr fSYCHOIfKiY 


question was worded usually as — "ff'hai do ytii think f,f ynur eyryf" 
or "0'hai do you think of ynnr noff f' etc., and was plahorated upon 
if the need was felt to do so. A tpiick glance reveals that the negative 
type of response, those of dissatisfaction, far oniweiph those of satis- 
faction and the appearance, rather than the function, appears to he 
the factor stresstnl in all groups. In reviewing the individual ele- 
ments one can see tliat the nose, tiuuitlt. and teeth appear to he 
emphasized in all categtiries. The response to the ((iiestions on 
mouth and teeth were almost all given in connection witli the teeth 
and concerned themselves mainly witli tlte cavities, which were 
described from a morpliologic rather than :i functional point of view. 
This was more or less conditioned hj^ the fact that all children whn 
were admitted to the ward avere routinely given dental care and 
made aware of the treatment necessary. 

The nose comes in for a goodly share of preoixiipatitui. Tin’s Is 
not the place to go into a detailed discussion tttt the signilicance of 
the nose to the general physiognomy. Httwever, we might indicate 
to what a marked degree this portion of the anatomy is stressed 
socially. The value placed by society on a small nose, ratlier than 
<1 large misshapen one, as a racial characteristic can he seen in the 
discussion of our adolescents. This is noted in all groups Init is 
somewhat more outspoken in Ciroup and as will he seen later, 
in the cases of Group 4. Of course, one must nut ignore the fact 
that a large misshapen nose, quite objectively, does distort the looks 
of a person, especially if it is out of proportion to tiu* rest of the face. 

Turning to responses to the questions on complexion, it is not 
at all surprising that this part of the face comes in for a goodly .share 
of comment when one considers that witli the advent of pulierty 
acneiform complexions make themselves manifest. 'I'his was limked 
upon as a decided disadvantage to some of tile older children who 
lay so much relative stress on their facial appearance. One fre- 
quently heard expressed the popular conception that “pimples" came 
from excessive masturbation and from stomach disorders, although 
the majority of the children attributed their poor complexinn to 
the fact that they did not have individual snap and were thereliy 
contaminated. To a certain extent the preoccupation with com- 
plexion was somewhat conditioned by the fact that many of the 
more pronounced cases received ultra-violet radiation so that many 
of the children, who may not have paid much attention to tlieir 
complexions under ordinary circumstances, did so after admission 
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to the ward. The most pronounced preoccupation with “pimples” 
was found in some of the cases in Group 4 which will be discussed 
later on. Color might be mentioned here, as it undoubtedly must 
play a big role in the life of the negro child. In brief, our examina- 
tions revealed that a frequent type of response received from the 
negro child was a defensive one, worded either, "Fm satisfied with it" 
or "That's the ivay God made me and Ftji satisfied." A general 
trend made itself apparent to value a lighter complexion more highly 
than a darker one. That this is a socially conditioned type of re- 
sponse is quite apparent and needs no further discussion here. 

Turning now to a discussion on the responses to the question on 
the extremities, it is interesting to speculate why there were more 
active responses in the last two groups than in the first two. In 
the main it was found that the children in the last two groups were 
clinically, on a conscious level at any rate, inclined to be more pas- 
sive. They were the ones who on the ward were the victims of the 
more aggressive children and felt their inadequacies in the neuro- 
muscular apparatus quite keenly, this being one of the main means 
of competitive expression in puberty. The more aggressive chil- 
dren and those who were somewhat older apparently accepted their 
extremities as well functioning on the whole. There were many 
more expressions of satisfaction with the extremities by these chil- 
dren than in the children who were found in the 3rd and 4th 
groups, where onljr one response out of about 78 was of a positive 
nature. One of our cases was that of a 16-year-old boy who demon- 
strated extreme aggressive drives against other children. These 
were expressed in incidents such as throwing acid in another child’s 
face, pushing a child into a fire, strangling boys with his hand, and 
putting poison in a pot of food. This boy pointed to his extremities 
as the most important parts of his body, insisting that his hands 
W'ere more important than his heart or brains. Many of the children 
in the 3rd and 4th groups, who were frequently victims of aggres- 
sive attacks by the other children, complained bitterly of their 
ineffectual extremities, ineffectual not only in defense but also in 
competitive sports. This deficiency in the neuromuscular apparatus 
apparently takes on more importance with the advent of puberty. 
Many of the children were not aware of this inadequacy until 
they reached adolescence. This is the age when aggressive compe- 
tition is stressed in the neuromuscular apparatus, not only in play on 
the streets but also in the schools. It might be pointed out that the 
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nature of the cases on mir ward was sucIi as to have these partii-itlar 
phases of competition strcsss-d rather than iiitel!ectu.il ones, 'riiis 
does not mean that the ncuroiiuiscular apparattts dors not plav a 
role in earlier years, hut certainly rjot to the extent that it than with 
the advent of adolescence. Iti line with our ihVussiop, one vvrmld 
expect to sec the functlioial ratliei' than the into phrdoj'sV aspects 
stressed. If the inadeiiuacy is felt in the sphere of nriironuiscnlar 
expressions of apipre.ssion nr defen-.f' auaiii't as'j.’ression one would 
expect to find this e.xpressed in a funciioiial rather than niorplioloitic 
sense. However, one is surprised to see that the tipposlle is true 
and is at a hiSS to explain this discrepancy. 'I'his hevoiues clarified 
when it is pointed out that althoujili the expression of the response 
xvas morphologic the actual intent hehiiul it was distinctly functional. 
To illustrate: A response to what a chihl thouKlit of his arms when 
given as — "They're too tkinny ami thin "' — is suiwiliciallv morpho- 
logic. However, it was apparent to us, from the general picture, 
that thi.s was meant too skinny and thin for competitive purposes in a 
fuctional sense. When tlie child said his hand was too small, it 
meant much more than merely it hwiked f»M> small. Inir was not 
large enough for defense or offense. If one looks iifstn the irsjronses 
in this light tlic preponderance of functional responses over inorphn- 
logic makes itself ijuite apparent. I'hc type of response is here again 
overwhelmingly one of dissatisfaction, just as we foiitui ir in our first 
group of questions. 

The parts of the body included under torso wer e I he clust. tire 
nipples, abdomen, and buttocks. 

Our investigation revealed that the prerrcciipatioit with the torso 
is somewhat less than the previously discussed parts of the hody, 
From the nature of the material, it is apparent that the responses are 
expressed in a morphologic sense. Again we note that where tiune 
was a response it was inclined to be in a negative sen-e; only in 
Group 1 did we see some positive responses, practically all related 
to the chest. Although here again the response is made morpho- 
logically in many cases it had a functional sense as w-hen ,i child 
will point out the fact that his chest is big. the significance being that 
it can take punishment. 

The que.stians on the genitals brought a paucity of respoiiM-s. ilu- 
general attitude being one of nonchalatrce and acceptance. Itowewr, 
one interesting observation stowl out. This was a latlici geiu-ial 
tendency to belittle the size of the penis in the cases wlieie it was 
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large or of normal size. It is quite apparent that a large penis 
would not have the significance for our patients — the majority nf 
whom have not indulged in heterosexual relations — as for adults 
in whom we all know the evaluation of the size of the penis plays 
a big role. However, there was a further reason for this tendency 
to belittle the size of the penis and say it was smaller than it actually 
was. This was expressed by many children who pointed out that 
one got a large penis from masturbating too much and a hoy with 
a large penis was frequently accused of this practice by others. A 
goodly number of our cases actually did have small genitals and in 
those cases where the hypogenitalism was pronounced it was pointed 
out by the child. 

In some cases the question as to the possible existence of a bone 
in the penis was asked. A goodly portion of the responses indicated 
the belief that there was a bone in the penis and only in two cases 
was the proper response of the vascular origin of the erection given. 

We now turn to a discussion of the questions on general body func- 
tions. These concern themselves with questions on strength, health, 
lungs, digestive tract, and urination. It is interesting to note the 
high number of responses in Group 3 given in answer to the ques- 
tion — "What lid you think of your sirenythf" Out of the 30 cases 
there were 22 responses of which 19 were expressions of dissatisfac- 
tion — a feeling of weakness in comparison to other children. This 
trend is more or less to be expected from the nature of the material in 
this group as was pointed out above. This tendency was noticed in 
all the questions of this group and, relatively speaking, the activity 
of responses was quite markedly increased in Group 3 over the 
others. An interesting observation is noted when one examines the 
responses to the questions on breathing. Here we received active 
responses, all in a negative sense, in a goodly number of cases. A 
complaint met with frequently in our children was some form of 
difficulty in breathing, expressed often as — "Sometimes my breath- 
ing is hard and gets stuck.” Perhaps we are dealing in these cases 
with mild anxiety equivalents. We do not know. It Is interesting 
to note tliat gastro-intestinal complaints were few. This is a finding 
which differs somewhat from hypochondriasis where G. I. complaints 
play a fairly big role. Our findings seem to indicate that the cases 
of body preoccupation which are described in this paper are not 
essentially of a hyiiochondriacal nature. 

Still concerning ourselves with the functional aspects of the body, 
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ive sdufiht respanscv tn (nu'-riun'^ a** tn ihr Ih-i or unjvs iiinrtimnin}; 
parts of tlif hotly. 'I'lt furfhrr Invsr tun tiir sojrt.Ti.nur nf the 
neuromuscular apparatu'* to the .'itiolf-cenf. if infere-fitoi tti «oitr 
that in all jiroups the cxtifinilirH were ‘.ts-e^ir.j it* rr'-p«((t‘-e to these 
questions, 'riiore was, howetfi , this iliftemu e in fh.if t trmips 1 atol 
2 tended tt> choose the cxtrcnn'iies as the host lum ?it*nis)?r parts of 
the body and CJrtiups .? and 4 tcmlrd »n ihoose iheiii as the Mtitst 
functioninti. This is an ohservation which coincides with our above 
(indinfis. However, the outstanding feature in this jtroiip of tpies- 
tions wa.s tlie {treat ruimber etf vauue am! inconsistent rrsjuuises in 
nil {troups. 'File patient appeared to have difficultv in evpressinu 
himself clearly as to the best and worst fimctioninti parts of tlie 
bodv". Schilder f personal ctimmunication) feeK that this vaiiiie and 
confused attitude, expressed the desire of the child to infettrate the 
parts of the body into a unified whole and a reluctance it* c«insider 
the parts in themselves. 'I'his difficulty in resjutusr* is tnore tiuticc- 
able especially in the replies of Groups d and 4 tt» the ipiesiion as in 
the worst functioninit part of the body, 'riiis Mwiiiril to exftress 
a general attitude of refusal to admit the ptmr fund inning ttf any 
part of the body. A frequent rcs|uinse was: "\'i, ftari xviir/a ptiurly, 
Everytiiiug is all right " 'I'his scotoma Mtmetiines asstunetl large 
proportions as was seen in the case of one child whirse right forearm 
was ini.ssing and wlio, at the time of e.vaininatinn, was pist recitver- 
ing from an attack of rheumatic fever with cardi.ic involvement. 
This patient completely ignored the deficiencies of the lieait and 
arm and only when his attention was called to them did he admit, 
rather reluctantly, their poor functioning, adding immediately that 
as far as his heart was concerned he was already retaivering and in 
a short while nothing would be noticed. Another chibl. who had 
an almost fixated finger as the result of an old injury, thrmighmit 
the whole questionnaire ignored this defect. When his attention 
was called to it he admitted that he was .somewhat limited hut in an 
obviously over-compensating fashion blithely spoke of the future 
correction of this hopeless defect. Whereas this type of reaction was 
true in all groups it W'as more pronounced in the more aggressive 
children who in manj' ways were obviously over-com|>ensating. Tin's 
attempt at overlooking an obvious defect was dune (pilie consciously 
and differs, therefore, from the ano.sognosias of H.ahinski in wliich, 
according to Schilder (13), we arc dealing with an organic repres- 
sion. Here again the unsatisfactory type of res|>ons(* stands out in 
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the questions as to the nicest and ugliest looking parts of the body. 
Several factors were responsible for this among vchich that of modesty 
played a big role. The question was frequently evaded with a rather 
embarrassed laugh — "JV ell, all parts are nice" or a similar response 
of that sort. Here again we might point out as Schilder does, the 
tendency to integrate the parts of the body into a whole, as a possible 
explanation for this attitude on the part of the children. 

The fact that the head and face are stressed is quite natural, 
that being the portion of the body in which the factor of looks 
plays such a big role. An interesting sidelight is seen in two cases 
where the shape is pointed to as the nicest part of the body. Both 
these cases who belonged to Group 3 were dysplastic, obese types of 
children and in one the shape was undoubtedly to a great extent 
contributory to his difficulties in adjusting as the boys used to ridi- 
cule him because of its somewhat feminine outlines and obesity. 

The question as to tlic ugliest part of the body gave the greatest 
number of responses to the genitals and buttocks in all groups. Al- 
though this was more or less expected, the vehemence with which 
this was asserted in some cases was surprising. It took the shape of 
castration wishes in one case who hated his genitals. This child 
rejected sexuality completely to the point of wishing for an asexual 
life in the future. Anotlier case of this sort was seen in a colored 
child. Tliis was somewliat unusual as the colored children more 
or less accepted sexuality more naturally than did the white. 

Under this group of questions we also touched on the future 
bodily development of the child. One quite readily noticed here the 
rather constant desire for increase in height and strength as a future 
developmental wish. A few cases in prognosticating as to their 
future development, in a rather resigned fashion, pointed out that 
they would probably be short, and some that they would be weak. 
The usual reasons were given as familial — "Mp father is that way!' 
etc. The desire for height and strength was quite definitely an 
expression of wish for superiority in competition. When asked why 
they wished to be tall in almost all the cases the child would say that 
he would then be able to handle others who might be too aggressive. 
This trend made itself apparent in most parts of the body which 
were used in competitive situations. ’ 

We have tlius far considered the cases in the first three groups. 
We will now describe in some, detail several cases in which body 
preoccupations were outstanding features of the clinical picture. 
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The firi-t case w.-ts that nf a lf»-vraT'i4«S Urhtrw kn (Xl. //’.) 
who was broufrht into Hrllrvur liy tho jounj!* at jhr ■^Hcprstion 
of the AdjiistiTK-rit bureau of the n«ineMii Rriatiitti-- Court. Accoitl- 
inp to the infnrination we received ilijv kn aj»pe.irrd at the court 
a.'.kinK to he sent to prison as he was iw a saptant who f.lMni!d 

be punished by imprisonment. 

The physical examination wa- esvenii.dK ner;,sii\r. Ikvx hometric 
revealed him to have an Kj of M7 on the lielirsnr Intrlliarmr ‘IVsi 
which would make him of IJiiIl Normal Iitleliisjrnce. H«»wrvt*r, it 
was the impression of the psytfnil(i).'ist th.at the Iwp cotild do much 
better and wa.s pmhalily of hiph avei'a;:e intelliurnce aithont’h he was 
not functionintr at his full capacity in view of his disturbance. 

In appearance the boy was not had ionkinj* aiihoui’ii he had a 
rather shwcniy, slouchintr can tap*. 11 is hair was unkempt .tml un- 
haibercd. He had a somewhat acneiform cmiiplexioii ;md slightly 
hooked nose, which, however, was nt« prttriouncial. 

On the ward the hoy was at first .somewhat tpiiet, secKi-ive, and 
preoccupied. He preferred to remain off hv himself and partiaik 
of the ward routine only rcluctanilv. As time went rtn he became 
somewhat more talkative and friendly with the nthcr children .so 
that finally he became fairly well liked by them alllm«i«h tliev looked 
upon him as somewhat queer ntul they ctintinued to tease him about 
his appearance. DurinK an interview hr revealed marked frelinps 
of inferiority and inadequacy, many of hi;, preoccupations cenirrt’ni; 
around his looks and his appearance. Heevtuse of this he tvas con- 
stantly beinfr criticized by his family and jisMK'iates. As the child 
put it; 


They cnlletl me a piece of meat anti a pair of eirs. .\Iv 
sister picked on my appearance and said I looked and walked 
like an old man. She would always say I didn't look Ktiod 
enough. My father, too, was always joking and iiiakiiiK fun of 
how I looked. I think they're right. 


The inembers of his family admitted that thev would constanth call 
attention to h.s unkempt hair, to his slovenly appearance and' ,u,or 
carnage. Finally, in a mood of complete humiliation and rejectitm 
he ran away-- / tha„i,hf / l,ad so suany faults I ttvre « hunln, to 
my family. 1 was no tfootl. so I ran ntmy." 

inTet 'I'niughout his years 

school the boy s appearance was subjected to criticism ami wit- 
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ticism by both teachers and schoolmates. The other children would 
call him “Speedy” or “CreepinR Jesus” because of his rather slow 
way of doinK things. It is interesting that this boy’s breaking point 
took place at puberty, this being somewhat in line with our intro- 
ductory remarks as to the importance of the body image to the 
child at puberty. 

Throughout the questionnaire one found trends pointing to the 
above picture. We will not report the whole protocol but merely 
reproduce some of his characteristic responses. 

About Ids nose the boy says the following; “I know I have a 
big nose; I don’t like its shape. I don’t like the tip of my nose. 
It’s not straight. It’s not like other noses.” 

Referring to his complexion he says: “I u.sed to have a lot of 
pimples but that treatment (ultra violet) cleared it up. Pimples 
ruin your appearance. I used to feel very bad when my face w'as 
full of pimples, I felt inferior.” 

When asked what he thought about his body in general the boy 
said : "I have an inferiority complex about it — when I compare it 
to other boys I feel inferior about it.” 

The picture, therefore, is that of a boy whose appearance was 
subjected to constant criticism both by the family and other mem- 
bers of the communitto He developed marked feelings of inferiority 
and inadequacy leading to an episode characterized by complete 
Immiliation and surrender. He shows as a major part of the clinical 
picture marked bodily preoccupation which was reflected in the 
questionnaire. 

Turning to the next case we have the problem of a 1 5-year-old 
Hebrew boy who was brought in by the mother at the suggestion 
of the school authorities as the boy had refused to go to school for 
the past six months. He would not go out of the house, preferring 
to stay at home in bed. He expressed the idea that his face was 
disgusting, his nose was too long, and that he had too many pimples 
on his face. While at home he would constantly exercise, drink 
fluids and eat raw vegetables in an attempt to clear his face of 
pimples. He would not touch sweets or any foods which he felt 
would contribute to the development of pimples. He would closely 
watch the effects of this regime on his complexion and would con- 
stantly look in the mirror. 

On admission it was seen that the ideas expressed by the boy had 
their basis in fact in that he did have a large nose and a markedly 
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acnciform complpxiod. Hf quiir muiiJv ;»4»tti(!c4 thf s-hih, aiv™ 
in the above history arldinu that the Iwn'i at H<.r4 to ntake 

fun of his appcaranee ami he vi.is rvtjcinely .niionf Ins nose, 

feeling tliat its size was finite notiveahle. He shttwed nmw (♦re- 
occupation Avitli sexuality but *‘»u that itreaii'-p i,l his appeaT- 

ance, his ilcsires for female cnnip.tnlntis eonhi nut He vits-Hc*!. ”1 was 
just not satisfied with my ItH*ks. IM It«»k in the untror and Td 
become unsatisfied — I didn't like my iio-ie. if was iim big. 1 he 
whole thing started with those pimples on un face ihev were 
disgusting." 

Throughout the boy’s stay at the luopiia!, hi' inteiests coniitiiinl 
to be centered on his body. Me wuuld fre»iue(iih irtpip»} !«» In* 'ent 
up to the roof so that he could exercise and he hr.iitln which would 
eventually lead to the clearing up »*( his skin. He hecame Miinewliat 
intrigued with titc idea of having a plastic (♦erformed on his itos*’ 
and made plans to have this procedure at a inline dtste. 

We see here a case, therefore, where the clinical pictmr is pie 
dominated by an intense prcocciip.-ilion with l.icitil fe.itiitTs a pre- 
occupation characterized hy marked feelings of infetioritf and in- 
adequacy brouglit out hy the repeated criticiMU of hi' einiroiiment. 

Another case (//. A'.) is the problem of a child whose consiim- 
tional inferiority was intim.itely laiund op witli his inabilitv to 
adjust in his interpersonal relticionsliips. Tlie full accotmi of this 
boy's background is too detailed to lie given lirre. Siiflice it lo '.n 
that this boy was unable to get along with children ptavlicany ail his 
life. They would make fun of his appearance calliint liiiii ‘■Fl.ip- 
jack” and “Clark Cfahle" because of his large ears. He w.i' some- 
what dysplastic and showed poor neuro-muwiilar ciHuditi-itinn so 
that he was unable to indulge in competitive sports siiccessiullv , Tlii' 
also would be a cause for subjecting him to the wittici'in of hms his 
own age so that he resorted to playing with children uningcr than 
himself. We have seen this reaction quite frequeinlv in some of the 
smaller and weaker children on our ward. In reaction lo tluh 
constant abuse and criticism, the boy developed a system of delusion 
which led some observers to believe that he was schizophrenic. 

In appearance, as was mentioned above, be w.is soiiiewliar di'- 
proportionate. His head was slightly hydrocephalic and he had laiiu- 
ears w'hich stood out almost at riglu uiigles to his lic.id, Tli>’-.f 
were the main features wliich were chosen hy the childieii ..n the 
ward as the focal points of their witticism. They, too. chiistmed 



FRANK J. CURRAN AND J. FROSCH 


53 


him "Flapjack” and "Clark Gable” among other names and the 
child’s life was made miserable as a result of his treatment by the 
other children. 

The questionnaire demonstrated the child’s reactions to this treat- 
ment. When asked what he thought of his strength and appearance, 
he said : 

I’m weaker than the average. Other fellows can push me 
around and if I push back they end up the strongest and I 
cry and walk away. If I played basketball, I’d end up in the 
hospital with bruises or concussions of the brain. ... I used 
to think I was ugly with my big ears and my face but I 
think I’rn getting more handsome as I grow older. My ears 
are very big. I have a big head and a skinny body. I think 
I act like a sissy. My face is handsome like a girl’s face. 

My face is the wrong shape. I'd like it pointed so it would 
look like a skull. . . . My arms are too skinny. ... I want 
to be taller, full grown like my father. 

There are many more features in this case which, although inter- 
esting cannot be given here. He illustrated, however, the forceful 
effects that group criticism of the body may have upon a child. 

In this group it is quite evident that the clinical picture Is markedly 
predominated by an excessive interest in the body. It could quite 
justly he pointed out that tin's was only one feature in a process 
which involved tlie total personality of the individual. However, 
the c-xpression of the conflict in terms of body image is what is so 
outstanding in these cases. Tliese children did show, objectively, 
some deviations in body structure; however, this does not explain 
why the preoccupation should Iiavc assumed such marked proportions 
as to be the outstanding feature in the clinical picture. It must be 
made quite clear that we are not dealing with hypochondriasis in 
these cases. We feel that the process is a different one. This is 
not the place to go into a discussion of this problem, suffice it to say 
that other authorities (Schilder, 13) who have studied the body 
image thoroughly have a similar viewpoint. 

The tendency is for the normal person to view his body as a 
whole, Wile (16) points out tliat — “The entire nature of the child 
is represented in his total reaction as an organism. He is not an 
assemblage of organs etc.” What liappens, therefore, to the unity 
()f tile body in the c:iscs of this group? Wliy is this unity so dis- 
turbed that parts begin to .stand out, to demand the patient’s atten- 



54 


JfIt’KX VI, (»f I'SVl HHHMiV 


tion? Schilticr (12] p<iiiiis nut: '''f'hr unin ul tlip hutlx inuai- if 
disruptetl when libiiln is um unrqii.iliv (ii'^trihuin! tbr hitiiy 

and when some parts are invesird with ton nii amount nl 

libido.” He adds that rmiiiii<n.al infltirn'r will thancr the relative 
value of the different parts of the hodi, imafrr aiTordint: to the 
libidinnus tendencies, 'I'his process isecninrs ptottoHneed as we ap- 
proach psychoses, where tlte iinitt of the l«uiv is dcsttoyed. In a 
paper on alcoholic hallucinosis. Hroinbrrsi aiu! Scliildet fdl tliseiiss 
the dismemberinf:: motive in which the wiioir iitiin and inteitrity of 
the body is de.stroyed. Whereas there was a nnestitm as to whether 
the cases we de.scrlbcd were psychoile or not. it is certainly apparent 
that the unity of the body imatte has in sooie w.rv been disrupted. 

Disci^ssion: 

The individual features of tuir studv were th'scttssed in some 
detail as we took them up. We prefer at this point to fjo into some 
of the aspects which we feel are worthy of note. We indicated 
above that what we included in the tabulation were active res|Hiiises. 
those in which the subject, cither in a positive or neirative sense, 
indicated some deviation from the usual nontontmittal response. The 
latter type of response was the most frequent in most of the eases. 
The normal children tended to liK»k ujKm their bodies ns n unified 
whole, and it was extremely difficult for them to eomiiteltenil the 
examiner’s questioninjr upon individual parts, 'riiere was a disin- 
clinatiort in the majority of the cases to break up tin's unified whole 
and view it in parts. In those cases where the child jy.ive excessive 
attention to the parts of the body and where there was difficulty in 
integratinfr them into a unified whole, we were dealing with cases 
who showed personality distortions. One could say that there was 
a fairly high correlation between social adaptability and interest in 
the body. When the body is experienced as a whole then we were 
dealing with children who did not reveal personality distortions, 
whereas those cases who showed excessive body interests revealed 
personality distortions with difficulties in social adaptahrlity. It is, 
therefore, apparent that no clinical or analytical investigation is 
complete before one knows about the body image and the ideologies 
attached to it. 

If any particular outstanding impression is made upon os ns wc 
study our material and review the attitudes of the children during 
the examination, it is the powerful influence of the grouji upon the 
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child’s attitude not only towards his own body but towards the bodies 
of otlicrs. In his own study Levy (8) points out the outstanding 
influence that parents have on the child’s attitude towards his own 
body. However, even he saw' the group as a moulder of the child’s 
attitude. He points out that: 

'I'lie iiulividiial’s response to discrepaneies between his 
onatorriy niul his eoneept of the ttroup iioriii is also reinforced 
hy ihe fact that the Rroiip picks out the individual’s dis- 
erepaneies for him and makes them the target of critieism, 
apprinal, and disapproval. When the group gives special re- 
assurance or approbation it adds to the individual’s self-assur- 
ance, when it ridicules, self-esteem is lowered. 

This is very apparent in our study where the influence of the group 
brings itself to hear on tile child’s attitude towards the body in the 
sphere of competition. The use of the body, competitively, appears 
to make itself t|uite evident in puberty and this was brought out 
clearly in our study. 

How the group may influence the attitude of a child towards 
hi.s body was brought out when an attempt was made to interview the 
children on their attitudes, in groups. It was then apparent that 
several children were guided in their responses hy the remarks of 
others. 'I'licse same children when seen alone admitted they were 
influenced hy others in their responses and displayed a different 
attitude. 

In his book on the body image Schilder (13) devotes a whole 
chapter to the uuestion of the ‘‘Sociology of the Eody-Image.” He 
points out that the social relation is not only a relation between 
two personalities hut is also a relation between two bodies. The 
conclusions which Schilder arrives at in his chapter are quite well 
corroborated by many of the findings in our study. He points out 
that the attitude towards the different parts of the body can be deter- 
mined by the interest persons around us give to our body. But 
this is not all ; the interests others have in their body will influence 
the interest in the respective parts of the subject’s own body. This 
too was clearly brought out in many of our cases. We saw children 
M’ho did not liavc acnc, begin to pay more attention to their com- 
plexions because some of the older children were being treated for 
acne. 

beliilder (13) raises the question of identification and the enor- 
mous part that this mechanism plays in the building up of the 
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body imafie. "The body imaKC of otJier<i and tlwit parK fan !w in- 
corporated completely into our own Iwiily itnaKc and can forni a 
unit or they can simply be added to **iir own Uodv imace and then 
merely form a sum." It was more imiMtinn than idemilication which 
we found at play in our study. However, we know that imitation 
frequently leads to identification. Thompson CI5) in a recent study 
e.\amined cases in whicit there was an identilic.iiion with the eneinv. 
She pointed out that many children used this as a method of mas- 
tering the environment liy identifying thcinsels'es with the ;n 
The child for protective purposes will join fmccs with a liosiile 
power, This was a reaction frequently seen in the children un mir 
ward where many of the more passive childrett would after a while 
become quite aggressive and in turn pick on other cliildren more 
passive than themselves (5). During interviews it was tjiiite 
easily' brought out that this was purely a defensive me.asure restirled 
to by joining forces with the more aggressive children. Although 
this was frequently quite conscious, Thompson [Mjinis out that— “.‘V 
conscious tendency to go through the motions of being like titlter 
people is frequently found in individuals wlio aKo liave a tendency 
to make identifications," This tendency to identify with tiie more 
aggressive children made itself also manifest in the attitude of tile 
child towards his body. Many of the children who hrretofote were 
more concerned with different parts of the luniy, parts not included 
in the neuromuscular apparatus, began to show some iiitnesf in 
these parts. They began to w.atch the growth of mosd<N in their 
arms and to point out any progress to the examiner. 'I’liis change in 
the attitude of the child towards the organs which are used foi 
the expre,ssion of aggressive competitive drive is umlouliteillv iiiosi 
pronounced at puberty, On our ward children wiut bad never 
put on a pair of boxing gloves before began to take cogni/.ance tif 
their extremities in terms of “reach" — "footwork" — etc. Levy (H) 
points out that “the wish to grow up, to he big, is developeii in chil- 
dren through training, imitation, or rivalry with the parent-, com- 
petition among siblings or companions." However, he gm-s on to 
point out that "playmates have a much greater effect in instilling 
and strengthening such values than do parents and teacher-. The-e 
values are corrective of parcnt-cliild dependencies." 

The child’s concept of Ills body is hound to change ;is hr rniei- 
adolescence because the activities which he indulges in now are of a 
different nature than they were previously. Schllder (Id) point. 
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out the cli.'inKCiihility of the hotly imatie anti says that "the process 
of bulltlinp: up the hotly ima(rc is one of contimiai active development 
anti throutth action and contact with the environment this assumes 
different forms.” 

Tlie cliildren ttn our ward were quite relentless critics of minor 
discrepancies In the htidics tif other children. Nicknames were usually 
built up around these discrepancies, appellations such as "Shorty” 
or "Fat” were (piite common. Flowever, even more rare abnor- 
pialities were discovered and utilized by these children as was seen 
in the case of one boy who had ichthyosis and was called "Elephant 
Skin" or another child who although 16 years of age had no pubic 
hair and was as a con.sequcnce called "Hairless Joe.” These children 
were quite sensitive about the nicknames, and during interviews 
although pretending to di.sregard them, they reluctantly admitted 
tliat they wtiuhl prefer not to have these nicknames. 

The influence of tlie grmip and society on the attitude towards the 
body is e.\ccllcntly demonstrated in some of the totalitarian countries 
where interest in race liygicne and anthropology has taken on such 
large proportions tliat it is not at all uncommon to hear lay people 
expre.ss opinions about their own and other people’s body formations. 
Terms like "Aryan" and "non-Aryan” with their anthropologic con- 
notations have liccome part of the pliilosophical concepts of these 
countries and have crossed the boundaries into other lands. It is 
inevitable that such an awakened interest in bodies and body image 
concepts should bring about a change in tlic individual’s attitude 
towards his own body and towards tlie bodies of others. Certain 
features which heretofore were not bound up with much affect or 
interest may begin to be looked upon as decidedly undesirable and 


vice versa. 


Wc hope we have been able through the above discussion to 
demonstrate the important role the group plays during adolescence 
in the development of the cliild’s attitude to his body. We feel that 
during this period of his life the group is one of the outstanding 
factors at play and is one wliicli wc have to deal with in all our 
contacts with adole.'-cent boys. We truly agree with Schilcler when 
he points out tliat : 


Oiir iivvn liiidy iiiiane acts il.'i iKissiliilitirs .mcl existence only 
hrciuiM' luiily is rttii isolntcd. A hoilv is necessarily a body 

amdiiK ffiher luuliis. We hmim have «>ihers about us. 
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Sl'MMARV 

In this paper a utiidy is maile ni the jtfitiiJf that !»hvs 

have towards their hody atu! part<i their h«!tfa. If wa» ip!( that 
the changes during adrtlescrnce hnnitihi wish »hnn a siifirrnit alti- 
tude of the child tmvards his ImhIv. 'I’hr iiscth-Ml nf api<oi;uh was 
essentially the nucstionnairr wliirh. hiiwrvrf, v,h iimI *.»n< tk ad- 
hered to. The questions were atoiiprd under several hraditiRs surlt 
as head, extremities, torso, aeniiak, ami Eeiiet.d funciirvn.d and moi- 
phological aspects of the hoJy. Only actne rr-poriM’s wrsc t.thulated. 
active either in a positive or negative ‘•rivo*. It w;)^ found ih.it, in 
the main, the responses were inactive, indtffetent, and ttoncom- 
mittal. Hewever, in the classilication of aciisr feqwut-rs it was 
found that the cases crudely fell into four hitijr Ktotips .n'tordiitij, ti) 
the extent of body interest iitanilested. In the lii't uroup were 
children who showed very little luidy interest, in the second thrre 
were many more active resimnscs expressini,' hmlv interests wfiicli. 
however, did not appear to influence the clinsca! picture. In the 
third group were those cases in whom the body interests were inti- 
mately bound up with the behavior p.tttern oi (he ciiihl .iltlmiijjh 
the preoccupation wdth the body was not the clinical picture. Kinally. 
there was the group in which preoccupatioii with the hmlv was the 
outstanding feature of the clincial picture. 

An attempt was made to correlate this Erouping with various 
factors such as color, intelligence, clinical picture, etc. In jtiie main 
It was found tliat negro children apjieared ntioi ireijuriitlv in 
Groups 1 and 2 and suggestions as to wliy this was were diwu-M'd. 
It was felt on the basis of division of cases tliat children with niote 
limited intelligence might have some difficulty in the integration of 
the body image, as a fairly large number, relatively spvakiog, wet*' 
found in Group 3. The majority of the cases in Ciroups 3 and 4 
differed markedly in their clinical picture front tliitw' found in 
Groups 1 and 2 who were in the main conduct disturli.imes. ptc 
senting few' features in the clinical picture which deviated from th- 
norm. Reasons for thus were discussed in detail, 'riu- relativeiv 
greater interest in the ncuro-muscular apparatus expreswd In cliil 
dren in Groups 3 and 4 were discussed aiul a pi ls>. ible ecpl.m.vlion 
postulated for the dissatisfaction with tlie-e organs in ilie competi 
tive sphere, Almost all of tlic rcs^wnses were expressed in a iieg.itivi’ 
sense of dissatisfaction although some positive resiuones vveie found 
in Groups 1 and 2, There was a tendency to undcresiim.ite the 
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size of the K<-’iiitals, as a lan^e penis was looked upon as an indicator 
of excessive inasturhation. 

In the iiuiin the responses indicated a disinclination on the part 
of the majority of the children to disrupt their body imaRes and 
view individual parts. In those casc.s cvhere there was an excessive 
interest expiassed titere was found that a disruption of the body 
iniaRC was associated with personality disturbances. Finally, the 
intluence of the Rroup and st)cicty upon the body image concepts 
in the adolescent was discussed as «)nc of the outstanding contribu- 
tions of tin's study. 
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IQ CHANGES IN OLDER-AGE CHILDREN PLACED FOR 
FOSTER HOAIE CARE* 

The Psydiutoffiriit Cliiiir, Indiana University 


James W. Layman 


This study is tlii‘ continuation of a previous one (1) but based 
on an increased jV and a number of enses to whom a third psycho- 
metric has been administered. The present interest is limited to 
the IQ changes and an analy.sis of the clinical factors which underlie 
the.se changes. 'I'he data are based on psychometric results obtained 
from 120 subjects, each of whom was tested two or more times. The 
N for tliose tested on the same forms is 105 (1916 Revision of the 
Stanford-Ilinet, 52; Form ^1/, 28; Form L, 25) and 15 for those 
orininally tested on Forms L or M and rechecked on the other. 
Twenty-one of the subjects were tested twice on the 1916 Revision 
and retested on Form L later either as a routine recheck or where 
the results of the later 1916 Revi.sion were questioned. However, 
no cases are duplicated in computinn either the averages or the 
correlations for the various tests. Cases with known reading defects 
or where there were ciuestions as to cuiiperation, test rapport, etc., 
were not included in the data. 

As indicatetl in the previous study, most of the children come 
from families whose natural homes are of Itiw socio-economic status 
and with backgrounds characterized by high incidence of parental 
inadequacies. The average age at placement was 135.05±33.65 
months with a range of appru.vimately 6 to 16 years. The period 
of foster care ranged from 7 to 166 months with an average of 
25,92 months. In must instances, foster homes are located either 
on farms or in small towns fairly adjacent to Des Moines from 
where supervision is maintained by the two placement agencies. 


•Received in die Kditurial (Jflice un t'eptetnlier 2, 19+0. 

'One butidred eiKliteeo children arc under the siipervi.sion of the Iowa 
Cliildren’n Iloiae .Society and two under the Den Moines Catholic Charities. 

At this point the writer wishes to c.xpies.s hi.s appreciation to the Section 
of PsyrludoKii'ul .Services, Imva Slate I)ei>aroiieiu of Social Welfare, for 
data on solijeels exainined liy ilieiii. 
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A. PsVCJIHMtTXiC r>AT'> 

Inspection of 'F.ihlr I ihmv-^ that ihr iajit,;r m !0 ji-riiSv ?f* increase 


TAB! r 1 

nj Rav(.»' »■»* t'A<'n rf.*T 


Tot 

X 

Fu«i 

Sy < sT)n;5i 

Tliird 

1916 Rev. 

u 

“< It?’ 

;7-12S 


Form .If 

JS 

7S-1 3* 



Form /. 

25 


72-125 


1916 Rev. and 1. 

21 

S2-I20 

72-125 


1916 Rev, 

22 

s;.'). 1 1 7 


SS-IJ4 

from one test iwriod 

to another, 

with differences hriwrrn 

she Various 

ranges of from 2 IQ 

poinf.s to IS for retests, ro, 

she satiie 

form. 'I'he 


same tendency fur an increase is aisn found in the starrdnrd deiia- 
tKins of the (listriluition ( falde 2 ) wiih the eA»Tpti<tn (*f the pcoup 


TABI.r. 1 

AveRAOfS AND STAS'dAVn IJf'VMTloviS }V'» ‘I'lir 


'Fest 

Firsi 

XU 

Se( «|u! 

su 

I'hiM.I 

XU 

1916 Rev. 

95.80g 

9.922 

9S.3H 

n 56» 




Form M 

101.793 

H.OM 

106.356 

157*0 



Form 1, 

94.7S0 

9-276 

96, .160 

12,0*7 



1916 Rev. and 1, 

97.001 

11.160 

I00.2S7 

U.595 



1916 Rev. 

97.592 

I2.III 

99,10'« 

|0,s’7 


U.92S 


to which the 1916 Re. vision was administered on three different 
occasions. In this uroup. the standard deviation of (hr distrilmtion 
IS jailer on the second test but tends to increase apain on the third. 

The averages show a tendency to inerca'e frtiin one test period to 
another, although the differences are not siatistic.il!v reliaiih- except 
, " 5“'“ between the first and secon.I testing on Form .1/ 

liable d). Iherc are 99.4 chances in IW» of a true difference he- 

TABLK I 

BE-nVEfcN TOE MEAN'S roMPt!tHl OS ,10 FoSMTOI lOR 

CORREl.A'rtt) MI;ASIj-R*4 

— - ‘ ^ ' tiad 3 3 aii.l % 

1916 Rev, 2.SJ 

Form M 4 _(j 

Form I. I'jj 

1916 Rev. and I, 177 

■** t.Sfi 


1.59 
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tween the means for the larger group tested on the 1916 Revision. 
In no instance is the difference between the standard deviations com- 
plete!)' reliable, although that between the first and second test on 
Form L and that between tliose originally tested on the 1916 Revision 
and retested on Form L approach complete reliability. There is, how- 
ever, a consistent tendency for the standard deviations to increase 
somewhat. 

TABLE 4 

IIEI'VVEEN THE SiCMAS OF THE DISTRIBUTION COMPUTED ON THE 

Formui.a for Correi,ated Measures 


Test 1 and 2 1 and 3 2 and 3 


1916 

Rev. 

1.53 

Form 

M 

1.61 

Form 

L 

2.38 

1916 

Rev. and L 

2.01 

1916 

Rev. 

.61 


Correlation coefficients between the results for each administration 
of the same form as well as that between the 1916 Revision and 
Form L arc all positive and within the ranges usually reported in 
tlie literature. Tlie coefficient between the 1916 Revision and Form 
L is somewhat lower than the one reported by Terman and Merrill 
(4) ; however, tlie reliability of the difference was not computed 
since the groups may not be comparable. The PE of the difference 


between the first and third correlation on the 1916 Revision is 

TABLE 5 

Coefficients of Correlation between the Tests 

2.79. 

Te.st 

1 and 2 

PE 1 and 3 PE 2 and 3 

PE 

1916 Rev. 

-1-.775 

,037 


Form j\I 

-1~,930 

.015 


Form /. 

-I-.S52 

.040 


1916 Rev. and 7. 

-t-.813 

.028 


1916 Rev. 

-1-.621 

.088 -4.665 .080 -4-872 

.036 


Neither the averages nor the correlations were computed for 
those initially tested on cither Forrns L or since the group was 
too small (initial Form M, 10; Form L, 5). Differences in IQ 
between the two tests range from 1 to 16 points. 

For the groups ns a whole the results suggest a tendency for the 
laverage IQ to increase slightly from one administration to another. 
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The same is true s\m the sS^stidat.l >4 ,}*r 

Except for the thffrrent-e Irrtwefn ilm tr>r^n, >.), F».nri .11 rrtc«,!« 
the differences are no! statiMkaSh reiiahfr. T|w hr,m'evrr. 
noth the means wid the sumlar*! .ies*.(tii'..rqs i^rtrav.#. s'n<!)c,ife 

that the tendencies for an inrrM*r .aie ptnfm ajul tlss? !i,e *.,^*1 
exceed the total hw*. ’ ' 

R. LxrfcNT ,XM,» tJtRtcTiriN' m Kunnn rn-i-s'i:,, i, 

We have been imablr »„ i,nd that Trfmm ^tn Vm irtrrt 

correlations on the HtR, Revisi,,,,. !j.,«-,vee. W 
that the average perceiuage of thangf m !fj u„ rrtr.t si„dv was 
4 per cent and that greatest differem-e was .-miv n r*rr tent 'I’alile 
6 shows that average percentage of change in ,l,e present gr'rmp 

rABi K «, 

PERCEtrTACIES OF C’llAFiOE HtTVArfiS: TUf ivBttAl I tirrta ‘f-'. 

jinr lAsriAi. Asn t.^tts t rtis pjij^ 

Rrvuioii 

«. .-/cemjfe 

I and 2 i\ %2'> 

I and 2 i aorf I 2 and J <,V 22 ( 

7.S 8,9 4,^ 


Ran^r 


I and 2 
0-25.6 


^frifnta^rt w/ ekmtiai- 
1 and 2 
0-25.6 

» and I 2 anti t 
0-2$, i <UJ>I44 


■■ «««^e of gain, bmnj e» rte 
1 and 2 
J.2-2$.6 

‘ "'i'J 2 • and I 2 anti J 

2.3-25.J l.r).inj4 

d. Range of lo.,r, ha.ej an fiererniaffe of ebange 
1 and 2 

, 1.0-16.0 

‘ ®nd 3 2 and 3 

'-‘.12.0 2.0-S,S 


xtdt.r.hfJiiJ"™”'.”!'''''''''' •"»> f- .H. 

In some , r lr "T" ',* 

Iron. on. te,i„s „ anothi”‘'Br«lv' LTorS' "' Tj 
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least double or more than the 8 per cent reported by him. Approxi- 
mately 40 per cent of this group show percentages of change greater 
than the eight per cent. 

The gains or losses computed on the basis of percentage of 
change do not appear to be limited to those above or below the 
average. One child of superior ability on the initial test gained 
19 IQ points (16.5%) whereas another whose initial IQ was almost 
the same declined 14 points (11.9%/). Two cases with initial IQ"s 
of 100 dropped to 84 on the second, and one with an IQ of 101 
increased to 120. Another child at the borderline level increased her 
second IQ over the first by 16.2 per cent. However, the greatest 
number of those who show large changes in per cent, gains or losses, 
had initial IQ’s in the average or above average levels. This may 
be a selective factor since an attempt is made to choose children for 
placement who are at least fairly close to the average range. 

Computation of the regression equation and the predicted scores 
show differences from the actual IQ on the second test based on 
ratios Diff./PEicft.) ranging from approximately 0 to 4.08. If a 
ratio of approximately 2.5 is used as a criterion suggestive 

of a change that is significant (this would include all cases where 
the IQ change is 15 or more points), five subjects gain and two 
decline. 

With reference to those tested on Form L (Table 7), changes in 
IQ range from 0 to 5.92 times the PE^q^ reported by Terman and 
Merrill (4) for the various IQ levels. Actual differences in IQ 


TABLE 7 


Ratio of IQ Changes 
M) AS Based 

ON 53 SuDjECTS Retested on the Same Forms (Z, and 
ON PE Quoted by Terman and Merrill 

FOR Each IQ Level 

Ratio 

Gain 

Loss 

No change Total 

0- .49 

3 

6 

5 14 

.50- .99 

0 

3 

3 

1.00-1.49 

4 

0 

4 

1.50-1.99 

7 

1 

8 

2.00-2.49 

2 

2 

4 

2,50-2.99 

10 

0 

10 

3.00-3.49 

1 

2 

3 

3,50-3.99 

1 

0 

1 

4.00- 

6 

0 

6 


34 


14 


5 


S3 
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between the first and second test rantte iriirn *t hi IS jwiint'* with ;«» 
average change of 6.2. Changes tm Fnfiii M range itom (I m 12.1 
timc.s the PEtm,. Obtained changes rangi* Ironi 1 t«> ill !fj pnitit.s 
with an average nf 6.0. 

According to 'rerinan and Merrill 141 the pjHb.'jbiUsirs sh.it an 
obtained score doe.s not djflfer t'roin the Jtue ^^lue bv niHUf than 
3 PA'i/g, are 22 to one. On this has?*., in casc'^ in the pirsetn data 
show changes where the probabilities id a difi'eretue mn liigii. t H 
those gaining, six were initiallv in the .ner.igr r.ufge and one w.w 
above and tlic other Irclovv. ^I’lie two lase.. deriiniru! serre within 
the .average range, while 1H.6 jwr cent of the total gtHuj'i tested tin 
Forms L or At, then, show change* wliirh .ipiwar ni be *jgiiihcant. 

The regression etiuation w.is ctntiputed ftn etnh foiin on the 
basis of the presented data. Ratios ctonintted on the b.oi* td 
Diff./PEteii,^ range from .38 to .1.72 rtn Fwtjt L and irotn appriixi- 
mately 0 to 3.95 on At. 

On the Form L initial test the devi,ati«ns fit.ni site sm*Hithed 
average tQ for each chnmulcigicat age letel cinspiiird by 'IVtinan 
and Merrill (+) range from — 28. H to • .1.^ on ibr (its* tesfittg 
and from — 30.6 to tQ pefint* on the setond. Changes with 

reference to approxiination of the .iverage tQ tut each .ige level 
range from losses of 7.9 to gains nf 16.7 !Q jMiints. The tanar on 
Form M for the first test is from -“34.9 to 4 34.1 and on the sec- 
ond from — 25.4 to +38.7. Change* range irnm a be-s nf 4.8 tti 
an increase of 19.2 IQ points. Of 11 changes in suhiects almve the 
average for their respective clirontdogic.il letel nn the h'rst test, nine 
show further incre.iscs and two decline Miinewlial. 

Correlations between age at placement .and IQ change, time in- 
terval between testing and IQ change, and between length .if foster 
care and IQ change are all positive but ttai low ftn predictive pur- 
poses. Correlations between initial JQ and gain .as comimied by 
the formula given by McNemar (2) are |■..346 for Ftirni /,. •< .282 
for M and +.155 for the 1916 Revision. These, however, may 
again reflect the selection of cases for foster placement since ilie 
original range is not great. 

C. Analysis of Factors CoNTRiauTtNo to tiii; (.'uanols Foi-ni) 
IN Individual Ca.si-s 

Data from the case workers concerning the foster patents and 
homes arc largely descriptive in nature. As previously reported ( I ) . 
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the socio-economic status of the foster homes, however, tends to be 
above the average of the original homes. From data in the social 
histories the foster homes appear to be characterized by well planned 
programs of activities, relative freedom from emotional tensions, 
and with evidences of sincere interest in the ehildren placed in their 
care. In contrast, the natural parental homes are usually tense, 
lack many constructive activities and interests for the children and 
tend to function on hapliazard schedules. Many of the natural 
parents are alcoholic, sexually promiscuous, indifferent to their re- 
sponsibilities, and a large number of the family backgrounds show 
incidence of Insanity, chronic dependency, and delinquency. 

In an.alyzing the underl 3 'ing factors which appear to contribute 
to marked increases in IQ's on these cases the following appeared 
to he of significance. 

1. Freedom from previous home situations characterized by 
strong emotional tensions and a feeling of acceptance in the foster 
home situation. 

2. Release from emotional tensions created by feelings of social 
rejection. 

.3. Strong needs for recognition, attention, and approval by others 
wliich now function in an area where intellectual pursuits are favor- 
ably recognized. 

4. Availability of opportunities to achieve ambitions which were 
not possible in the natural homes either because of economic limlta- 

■ tions or failure of the natural parents to encourage the interests. 

5. Needs for a feeling of personal security and acceptance which 
had not been met by the natural parents but which the foster parents 

were capable of providing. i i u • 

For those where there was a large decline in IQ the following 

seemed to be of significance; 

1. An inability to accept the foster home placement and a 
“rebellion” against what were felt to be its unfair restraints. 

2. A feeling of rejection and unfair criticism or discipline by 

the foster parents. 

3. A desire to return to a previously unhappy home situation 
which was recognized as such but which the child continued to 
regard as more satisfying than the present home. 

In all of these cases there was no single factor which one could 
say was ihe causal one. Rather, combinations of factors involving 
the child’s previous feelings and those now operative in relation- 
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ship to the total pauern<i of thr fo^tp? hmnr ssmaSiori PipEvarril to 
he evident in each caw Hdirte chattiTC' wcfc imantL In ^*MHr in- 
stances, particularly the increawa. the chatsar* appear S<, have in- 
volved strong comiWfiMJiiry mrchanfMisui whkh w rrr ■nih'-tiiiisip^ fm 
other symptoms being manifested at the !i«str «4 the nu!t;d 
and interview. Changes of this tipte, thro. v»«»nld n.it nnr-,*.'iriK 
indicate ideal re-adjustmrnfn in the yetsouaijn ■nrssitnie lnut, in 
stead, that the sympioitis nmv fumtion m a nane ^recrpiabSe 

manner. 

The following brief case hisinnev afford a piunre of ibr thanges 
found in some of the indiv idual c.ises; 


Frtliag »/ re/ftliatt hf jSe Istttrr farttifi 
R. S. an initial ccMiftB cMnlaine»S an nj «t J J| KrK.s.u*;, 

When rc-examinrd iwn jrai* latu it wa* v? and .tttp* tlir 
third year it was 110. iiterauw- he rsrerdtd ihr iirsi rt'dintl. 
Form M wa« used abnui a week Jatef whm an fg ,,1 
suited.) At the time td the sirr.tnd Jr*t it ^dwiinis tlsafi M 
was unhappy allhnugti there was nu diren evidnwp ih.n (hr 
IQ itself was unreiialdc, and had there tmi hrejt the j?tes'iMu^ 
test results it would not have been tjue.li.uird K at the time 
dcscrihed the foster home as a "’licr rme. c...tiiiK iimNditj ' 
but was evasive as to aeuial relalinnships iind feeliruj* He 
finally requestetl that he W moved in another home hhnrtU 
after this was arccimplished he was rrrsaminrd ami >lrs<riliril 
the previous home a* “one where they had rm mitiiticnrr in 
him, all three women (old him what to rfu arid smnrtiriies 
contradicted each other's direnions; «nr >d thrni oltni tr- 
marked that she svouUl Jose her mind i< iirmind him fiimh; 
where perfection was wanted with m. i.derarion of li.ivi-h 
tntcrcsts." He also indicated that he wits eviremriv anxi'.ms 
to complete High School and to graduate from cdlege. since 
the foster parents had frequeniSy remarkeil abniii having 
helped another hoy through college. R. ibouKhl it best t„ mlc,. 
ate the conditions in the hope that he ton mighi hr av-iur- I, 


Acceptnnee iiy foster pnrrnt, 

R. on the first testing (df) arhieved an i(J of 0^ .ind nn 
the second one of inS, His original home was one where hr 
was argely left to his own devices, roaming the irrms ami iir 
quently m difficulties. The parents were rlivorred ami when 
J. lived with Ins mother he was usually wi.lmur supervision 
since the mother slept during the day and workd nights. The 
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father worked aa a hospital attendant and was usually “too 
tired" to provide much companionship when J. stayed with him. 

In his present home the foster father is described as a vigorous, 
interested, well balanced person who enjoys spending consider- 
able time with J. Despite being a busy farmer he is always 
willing to drop his work in order to discuss the boy and ways 
of helping him meet his various personality needs. During the 
second interview J. voluntarily remarked that his "present home 
is happier than when In his own.” He would like to hear from 
his parents occasionally but felt that “the freedom from quar- 
reling and fighting” had been good for him. 

Inab'ilily to accept foster care 

When first seen C. L.’s IQ (1916 Revision) was 117. The 
clinician then noted that the performance was almost entirely 
superior. On the second testing the IQ was 111 and on the 
third, 103. During both the second and third interviews C. 
spoke bitterly of his foster home placement, criticizing the foster 
parents, school teacher, and his social associates. He continued 
to cling to the hope of returning to his own home despite the 
fact that it continues to be unwholesome from the social view- 
point. Subtests on which he had previously been successful 
were failed on the second and third testing. Efforts at motiva- 
tion within the limits of the test standardization were not 
well responded to. 

Insecurity in the present foster home and a desire to return 
to a previously unpleasant situation 
/'. li. when first tested had an IQ of 107 {M) and on the 
second one of 92. Prior to coming under one of the agencies 
he had gone to live with a maiden lady who was interested 
in taking his sister into her home. She reluctantly agreed to 
“keep him” when he strenuously opposed separation from the 
sister. When first seen he presented problems of stealing, 
urinating out the windows and enuresis which had been met by 
threats of putting him in an institution, and physical punish- 
ment, During the second interview he frequently expressed a 
desire to return to his former home although he knew this was 
not possible. 

D. Summary 

One hundred and twenty subjects have received two or more 
psychometrics the results of which, in some instances, are suggestive 
of changes greater than would usually be expected. These differ- 
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ences bctwcfn initial atid /(/'« arr ii'iislK Imind in ?4(1i;rfis 

where the tintlerhing m>«fi»nai ajIjti'-tjwTOt* al-it iImisbi-sI in 
either n favorable «r iih'travil in an tmfamraiilr difrctidti. 
The ejctent and ilirn’tioti m! the tJptij.re'' joJitid iwessj a! faili !Q 
level and do not appear to he ,i fnnrtjon? of the iniSMl l(J; iliifse 
above or hclnw the average level niav either smrrair m dmeave. 
Both the averages and the standard drvj.itjorn «d the ds'iKilnitinti 
tend to increase in the second or later test*, ahhuuj,:}* the dififtemTs 
arc not alwaj-s statisticallv relialde, 

K. Costri.t'stits's 

From these data it wonid appear that tSte filter house pvprrirntes 
and the individual's reaction thereto m.«v he atttdijp'anicd !?v changes 
from the initial IQ. Such changes can sonrsetuncs seive as one »if the 
indices to the subject's adjustment itt the new (diitatiott, sniitiotitig 
whether or not satisfactory progress is Iwinj.’ tiiade. 
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TENSION AND RESPIRATORY PATTERN IN YOUNG 

CHILDREN* 

CHhIc of Chilli Development, Yale University 


Mary Frances Williams 


A. The Problem 

The present status of the problem of the role of tension can be 
summarized as follows. General over-reactivity in children and 
adults has been found by Rathbone (7), Lee (6), Wenger (8), and 
others to be characterized by chronic muscular hypertension. That 
this hypertension may be due to antagonistic “sets” operative in a 
conflict situation, is suggested by a conflict theory proposed by 
Castner (2). If this is true, tension would be expected to vary 
with tlie strength of opposing “sets,” even in a non-emotional situa- 
tion sucli as during performance of fairly simple tasks. Studies of 
changes in the respiratory pattern during mental activity show a 
tendency for a decrement in breathing amplitude to occur with in- 
creasing difficulty of task; this phenomenon may be directly related 
to the tension problem. 

B. The Present Experiment 

The aims of the present experiment are twofold: (a) to determine 
differences in tension, using various measures of the respiratory 
pattern as indices of tension, between easy and difficult activities, 
and between the beginning and end of both activity and inactivity 
periods; and (i) to determine the consistency of individual patterns 
of breathing. 

This experiment is intended to test the adequacy of measures of 
breathing as indicative of what is known as low-level tension; al- 
though not subject to direct measurement, this has been in research 
frequently assumed to be correlated with muscle tension and so meas- 
ured. By low-level tension is meant tension constituting a ^set” for 
a given activity rather than the high-level extremes of tension char- 
acteristic of emotional states. When an individual is “set” for an 

•‘Accepted for piililieation by Arnold Gesell of the Editorial Board, and 
received in the Editorial Office on September 9, 1940. 

71 



72 


JOIRKAI. «F HKN-fiTIC fSVCHOUK,Y 


activiu', a certain aniruint of inainU ernes t noiHiiJat .utivin 
present. M'hicli is (iKserved to inerM*!’ usih Hinr if the >>tiinulii^ 
for the overt act is not received iitiiitr(li.atrlv, m if she ■istiiation iv 
such that, even U’hen the stitmilus. i\ rriTived, iminnliate rc^pittHr 
for an}' reason fails to proeretl smiHiiiily, e^prciallv sf the act is a 
•difficult task, With increase in htcal teroion. tlirrc is martifest n 
concomitant increase in neneral tension, which lend'- to hr tiwiiit.rieml. 

t*. Sinjrcif, 

Tweiu.c-live nurserv-.schiMil cliiKIrrii of hotit sr’ce‘>. ranpinjt in 
chronolojjical atje from M< months to Wl month- intlu-ivr, were u-ed 
a.s subjects. 

D, AlM’ARATfS 

Since the standard pneumojjraph is nn-nif.dde for « ork wish counc 
•children, a less sensitive, but lijthier and tncttnspicuous. tnlihrr system 
was devised, as suBtjested by rrofessor liaKer-om '5\vo small, 
partially inflated balloons, inserted in a sirevele-s cloth juckri •uil 
able to be worn over the child's indiKu cUithina. were contin ied each 
to a rubber tube Icadinfi to a Mnrey lainlHiur. 'rite -emi-inllaied 
balloons were in.sertcd each in a round sack fastened to the inner 
side of the jacket slijjhtly below- the thor.'icic and abdominal leu'K 
respectively of the tallest children, l^enntbs of behin!.’:. -ewed to 
the jacket between jacket and sack at each level, were fastene-J b} 
buckles behind the child. A wa.v-paper pohp'r.tph was u-ed foi 
recording. 

In determining the validity of the experiment, it is neces-aiy to 
determine the fidelity with which the record here idrlained setves n- 
an index of the amount of tmianilar activity in the lespiratorv 
regions. Assuming that normal respiration involves a reciprraral, 
rhythmical innervation and inhibition of antagonistic mu-i-les, a de- 
crease in respiration amplitude must he correlated with either a 
decrease in innervation of norm.alI}' innervated muscles or an increa-e 
in the activity of those normally relaxed. It is assume.! thal an 
increase in innervation of normally rcla.xed musirulafure i- indicated 
by a decrease in amplitude of the respir-atory curve. 'I'he lulre and 
darn system was calibrated by removing the balloon and inserting a 
syringe in the system at the poiirt of connection between balloon and 
tube, Xhe direct and near-linear relationship fouml betweim the 
amount of air in cubic centimeters and c.vcitrsion of the stvius imli- 
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cates that such sources of error as stretching of the tubing, decrease 
in elasticity of the membrane with increased pressure (the Dodge- 
type of dam was used, which was especially designed to eliminate- 
this source of error), and arc distortion of the stylus would have a 
negligible effect in reducing the accuracy of the measure. 

The length of record desired at one sitting obviated the possi- 
bility of using tlie more sensitive smoked paper on the ordinary 
kymograph drum. A signal-marker, which was in circuit with a. 
dJ/^-volt battery and a switch near the examiner’s right hand, was 
used to mark the beginning and end of each task or period of 
activity. A second electric marker, also in circuit with the battery 
and with an electric timer operating at one revolution per second, 
was used to mark one-second intervals on a time-line. The poly- 
graph was operated at the rate of ^ inch per second; slight varia- 
tion of the polygraph rate necessitated the use of a constant timer. 

'File clicking sound of the timer, which was in operation con- 
stantly from the time that the subject entered the room, served as a, 
background noise which partially masked the sounds of the motor 
and switches. No persistent difficulties in adjustment to the situa- 
tion were encountered. 

A low cliair and table were so placed outside the screen which 
concealed tlie polygraph and other apparatus that the child was sur- 
rounded on four sides by the screen, the back wall, the examiner’s, 
chair, and the table. 

E. Materials 

The following materials were used : 

1. A story book (1), with illustrations in black and white,, 
containing simple stories suitable for 3- and 4-year-olds. 

2. A simple diagram or path, 16 inches in length, graduated in 

width from inch to inch, colored brown on a green paper 

background. 

3. Twenty-six uncovered paper boxes, 2 inches square, fastened 
onto cardboard stands in groups of 8, 4, and 1 ; all boxes in each- 
group were of a different hue or so markedly different in saturation, 
as to cause the subjects no difficulty in matching paper discs to them. 

4. Round paper discs inches in- diameter to be sorted into 
boxes according to color, 8 discs for each group of boxes. 

5 . Two small (2-inch) dolls. 

6. (rt) A wooden “bridge” 9 inches in length, made with two. 
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wires pulled taut in a wtHitlcn frame (in” \ 4"K the distance 
between the wires (graduated from ^ i inch t« inch, with six 
^-inch rectangles oi paper ttlued at equal mtrrvaU ahm-^ the 
"bridge" fonning steps of graduated wsdili; {h) a t<«v man (IVi 
inches high) fastened on a flat base (I inch sipi:irr|. 

7. Colored crayons and white drawsivg I'aprr I'iS j" x H'i"). 

8. Stop watch. 

9. A round desk bell. 

10. A "theatre" consisting of a roll of white p.'ti»rr passing Iw- 
tween two round slotted containers, with pictirres glued onto the 
paper at intervals of 24 inches. 

11. Ten one-inch wawdeii cubes, painted orange. 

F. Procedcrf. 

The procedure of the examination of each cliild was as follows. 
The child was brought into the rtami by the ex.amiiier. with these 
instructions: "Here is vshere we phii'- Thai it yaur liti/e rhuir nnd 
this is my chair, and this is the lillle tipran that ynu f<ut nn. If'e'll 
put it on before you sit dinm." If the child asked ;un' iiue-^tions 
about the jacket, he was told briefly lli.it .ill the children icear it 
when they play with the things in that riKtin. Fverv rb'ort was 
made to make tlic initial adjustment as imtnr.il as pos..ilde; the 
jacket was arranged on the chair Ircfore the cliil ! entered the room 
in such a way that the balloons and tuSiing were coiiiealed. In 
adjusting the jacket, the upper heh was fasteneil as high as fwtsslhlc 
under the arms, the other at waist level. As adjustment had to he 
made with care, a small picture book wtis haniied to the child to 
look at during this time. No children showed persistent interest 
in the jacket. 

Two forms of the examination were given to e.ich child, ivitli at 
least four days intervening between successive examinations rtf the 
same child. One-half of the subjects were given Funn -V followei! 
by Form Y; the other half of the groxip were given Form V fol- 
lowed by Form X. The two forms were identical in content; (lie 
■order of tests was reversed in the second form, thus partially con- 
trolling the factor of fatigue. The two short stories of two [uiges 
each were first rend to the child, the reading of which took .appinxi- 
mately three minutes, previous trials having shown ihi-. length of 
time to be sufficient in all cases to give relaxation as indicated hv 
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regular breathing, regardless of the degree of activity on the play- 
ground in which the subject was engaged just before the examination. 

The tasks used fall into three groups, those in which {a) tasks 
graded in difficulty from easy to difficult, and vice-versa, were in- 
cluded (Tracing; Sorting the Bridge; Drawing; Tower) ; (i) tasks 
in which a given situation was prolonged presumably longer than 
desired by the child (Tapping) ; and (c) inactivity periods in which 
the child awaited a signal (Guessing; Bell-ringing). The number 
of tasks included under each of the three headings is consistent with 
the tediousness for the child of that type of task. 

Tower-building was selected as a good example of a task in which, 
with the increasingly fine coordination required, tensiqn increases 
rapidly. In order to secure a comparable task in which the chief 
requirement should be fine coordination in balancing blocks, but in 
which tension would be expected to decrease from a high point at the 
beginning of the task to a low point at the end, the “bridge” was 
devised. In this way any differences found between periods of high 
and low tension would necessarily be attributable to a factor other 
than fatigue. In all other tasks, reversal of order was possible, 
so that a given task could be presented in easy-to-difficult or difficult- 
to-easy order. 

The procedure of the examination for each task is described briefly 
below, in tlie order in which tasks were presented in Examination 
Form X. 

I. Tracing. Following demonstration by the examiner, the sub- 
ject was instructed to trace the path beginning at the wide end. 

II. Sorting. Groups of 8, 4, and 1 boxes were presented succes- 
sively; the subject was instructed to sort the colored discs into appro- 
priate colored boxes. 

III. Guessing. The child was instructed to place his hands on 
the table behind a piece of cardboard, and to close his eyes until 
he should feel an object (doll) placed in his hands (20" period); 
then to guess what was in his hand. 

IV. The Bridge. The toy, man was to be balanced on each suc- 
cessive step of the bridge, beginning at the narrow end, following 
demonstration. 

V. Draiving. The subject was instructed to copy {a) a square, 
(/;) a square crossed by diagonals, (c) a square crossed by diagonals, 
vertical and liorizontal mid-lines. 

VI. Tapping. Instructions were to begin tapping with the 
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crayon on paper; insitructions were rejseaierl after eaeh of the first 
three spontaneous refusals or pauM-s in tappitnr. lluis hreathint; 
(luring a total of four periods of tappinji was fertrrded. 

VII anti VIII. Satne as 'I'asks I and 11 resjrectively, each la*-k 
presented in reverse order of difficulty. 

IX. /iell-riiii/int). 'I'lic hell and itdl were presented on the 
table. 'I'lie child was insirucied to ring the hell .as soon as he saw 
a picture appear on the rtdl which the esarniner oiserated In hand. 
Interval.'! were of 10”. 

X. Ttnoer-biiilfiinrf. The suhjeet w.is inssnicied to huild a 
single tower of 10 blocks. 

XI and XII. Same as 'Fasks V and \"1 res[H‘ttivelv. each task 
presented in reverse order of difficulty. 

The above list of 12 tasks constituted Session *V,' the -aitie tasks 
presented in reverse order, followinj; reading of the same stories 
formed Session Y. Kach .scssitui totik approximateU .it) ininutes. 

In.structions for each task were standanli/ed. 

It may be objected that even in the case of vmini; children \ (dun- 
tary inhibition of breathing may have occiirted in order to eliminate 
such secondary arm movements as arc likely to ihyui’, in the s.ime 
way that the adult tends to h(dd his hreaili in performing a task 
requiring fine motor contred. It was found, howeser, that difficulty 
of task was similarly correlated with amplitude id hreatliiiu' even 
when the task involved a choice re, action as in Muting, rather than 
fine coordination. 


G. Rksi.i,t.s 

In determining the measures which would best dififermiiiile 1 h> 
tM'cen tension and non-tension periods, lour objective measures of 
the respiration curves were initially taken ; those meuMircs were 
used which previous experimenters had found most adequate. The 
measures selected were; (a) amplitude, the suiiimated values in 
oscillometer (5) units of vertical distances covered by inspirathtn 
and expiration phases during a given number of (live) full respira- 
tory cycles; (i) regularity, summiited values of vertical distances 
between successive crests of the re.spiration curve, over the given 
number of full cycles; (e) rate, the number of full cycles and frac- 
tions thereof above Yi per minute, taken from 10 second samples; 
{d) level, the median of vertical distances from an arbitral y base 
line to the crests of the curve, over the given mimher of full cvcies. 
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For discussion and illustration of common types of breathing, see 
Halverson (4). 

The amplitude measure was found to be superior to the other 
three measures in differentiating between tension and non-tension 
periods. No significant differences in regularity or level were found 
(Table 1). 

TABLE 1 

liREATBiNr: Changes with Increasing Difficulty of Task (Tower- 

Buii.dinc) 


Measure 

Initial 

record 

Final 

record 

D 

D/Sjy 

Amplitude (oscillometer units) 

32.5 

23.5 

—9.0 

5.0 

Rate (per minute) 

43.8 

51.0 

-t-7.2 

3.2 

Regularity (oscillometer units) 

4.3 

3.4 

—0.9 

1.0 

Level 

5.7 

5.7 

0.0 

0.0 


Since breathing rate and amplitude were found to be the most 
adequate differential measures in a comparison of breathing patterns 
under varying conditions, further analysis of the records was made 
in terms of these two measures. 

Ilreathing rate was measured during performance of ^ all five 
tasks of graded difficulty and all three homogeneous^ activities. Re- 
sults in terms of mean breathing rate per minute during performance 
of easy and difficult parts of the graded tasks and during the first 
and last 10-sccond periods of the homogeneous activities, differences, 
and critical ratios are given in Table 2. 

In four out of five graded tasks, there is no marked change in 
breathing rate with either an increase or a decrease in the difficulty 
of the task; differences are not consistent or significant. Durmg 
one graded task (the Bridge) there is marked decrease in breathing 
rate with decreasing difficulty of task during Session Y; with no 
significant change in rate during Session X. Since this task is the 
4th activity in Session Y and the 9th activity in Session 1. the 
results suggest that the response to this task is particularly affected 
by fatigue. Since, however, breathing rate is not in the case of the 
other tasks generally differentially affected by the time of presenta- 
tion of the task within the session, the importance of this factor is 
questionable. Breathing rate changed significantly during only one 
session of a homogeneous activity (Bell-ringing Y) ; this chan;g= was 
in the opposite direction from the rate change durmg the Bridge 
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TAIII.E 2 

MEAN Rebpiratory Rate (PER MlNUTh) i>i;Ris>; «J Tasks 

Meat) rate 



Task 


Easy 

IMlIii uli 

HiffereDre 

D/tr,. 


X 

I 


45.6 

44.2 

„.1.4 

•17 

Sorting 

X 

11 


so.o 

41.4 


2.6 

Y 

I 


47.6 

50.4 

■f 2 .x 

1.0 


Y 

n 


50.9 

U-M 

4-0.1 

0.1 


X 

r 


48.5 

45.1 

--.3 4 

1.6 

Drawing 

X 

u 


46.4 

48.7 

-1-2,4 

0.9 

Y 

I 


48.4 

44.4 

—t.ft 

1.5 


Y 

11 


45.9 

52.0 

■+6.I 

2.5 

Tower 

X 



45.6 

4A.8 

-!■ 1.2 

0.9 


Y 



43.8 

51.0 

•4-7,2 

t.2 

Bridge 

X 



42.5 

43.1 

4-0.6 

0.3 

Y 



46.7 

36.8 


5.9“ 


X 

I 


42.J 


...I.? 

1.0 

Tracing 

X 

It 


42.4 

43.8 

4-t.4 

0.6 

y 

I 


45.* 

43,7 

—2.1 

l.t) 


y 

II 


46.2 

45.1 

--I.J 

<1.6 





Initial 

Final 



Gues.sing 

A' 



32.6 

36.4 

4- 3,8 

2.8 


y 



42.x 

41.9 

-.-0.9 

0.4 

Bell 

A' 



43.7 

46,3 

-1 2.6 

M.K 


V 



42.3 

50.6 

-1 8.3 

49« 


A' 

I 


45.6 

46.8 

It. 2 

0.9 

Tapping 

A' 

n 


49.5 

48.6 

- 0,9 

0.4 


y 

I 


4X.X 

51.0 

+■2.2 

0.8 


r 

n 


S3.6 

56.6 

'+3.0 

1.6 

♦Statistically 

significant 

clitlerence, i.c., 

1 critical 

ratio alitive 3.0. 


task. The fact that c 

inly 

two out 

of 24 activity periods 

showed 


change in breathing rate, and that the two changes were in opposite 


directions suggests that breathing rate is in general little affected 
by a change in the degree of conflict involved in (lie nature of the 
activity. 

The initial and final lO-sccond periods of all tasks were compared 
in terms of amplitude, During all but one of the tasks a decre- 
ment in breathing amplitude rvas found to accompanv increased 
difficulty. During two out of four pcrfonnances of the Tracing 
task, slight and insignificant increments were found, During the 
final 10-second periods of all homogeneous activities, in wliich oitpos- 
ing sets were expected to be operative at the end, breathing was 
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TABLE 3 


Respiration Amplitude (Abdominal) during Performance of Tasks 


- 

Task 

Mean amplitude 
Easy Difficult 

Difference 

D/ir„ 


X 

I 

34.3 

25,6 

— 8.7 

3.9* 

Sorting 

X 

II 

27.9 

17.8 

—10,1 

3.3* 


Y 

I 

28.6 

22.4 

— 6.2 

3.3* 


Y 

II 

31.3 

24.1 

— 7.2 

3.2* 


X 

I 

25.8 

24.5 

— 1.3 

0.5 

Drawing 

X 

II 

39.2 

36.6 

— 2.6 

0.5 


Y 

I 

36.2 

32.7 

— 3.5 

l.l 


Y 

II 

32.7 

30.9 

— 1.8 

0.6 

Tower 

X 


32.5 

23.5 

— 9.0 

5,0 


Y 


30.6 

25.5 

— 5.1 

3.6* 

Bridge 

X 


24.2 

18.8 

— 5.4 

5.8* 


Y 


29.6 

22.2 

— 7.4 

3,2* 


X 

I 

23.2 

24.1 

+ 0.9 

0.4 

Tracing 

X 

II 

27.5 

33.5 

4" 6.0 

1.7 


Y 

I 

32.7 

29.9 

— 2.8 

0.8 


Y 

II 

27.0 

24.2 

— 2.8 

1.4 

Guessing 

X 


38.8 

29.0 

— 9.8 

5.1* 


Y 


34.0 

24.3 

— 9.7 

4.2* 

Bell 

X 


27.6 

22.6 

— 5.0 

1.1 


Y 


30.4 

27,0 

— 3.4 

1,0 


X 

I 

30.0 

21.0 

— 9.0 

4,1* 

Tapping 

X 

11 

31.9 

19.8 

—12,1 

3.5* 


Y 

I 

34.2 

24.8 

— 9.4 

4.5* 


Y 

II 

32.9 

25.2 

— 7.7 

5.1* 


*Statistically significant difference, i.e., critical ratio above 3.0. 


likewise depressed. Twenty-three subjects were used in determining 
these differences. 

The fact that depressed breathing was characteristic of difficulty 
in the part of the task being performed, whether the task was of 
progressively Increasing or decreasing difficulty shows that the differ- 
ence in amplitude is due to another factor than either fatigue at 
the end of a task or initial excitement followed by calming down 
toward the end. 

A reliability measure was taken by determining the rank-order 
correlation in terms of amplitude changes between the first and 
last five respiration cycles, from records of respiration during the 
tower-building task of Sessions X and Y. A rank-order correlation 
of .66±.08 (equivalent to a Pearson r of .68) was obtained. 
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The fact that correlation is low aiul in^i^iiiilicaiit ( rank-oider 
correlation; r, .09; PK, .1.'') hetween (iecrease in amplitude of 
respiration during tower-buildinji, and dirontdotrical at'e. points in 
the conclu.sion tliat the obtaiiiecl individual diffi reni cs are in lx- 
attributed to factors other than that of matiiiitv tir motor irwirdina- 
tion, vrdiich is known to be hi)ihly eorrelated wi(h chroiioloc;ical anc 
below five years. 

The importance of the fatij'uc factm in .ietrrminin;' hreatbin;: 
pattern changes was measured by a coinpaii-on of breathing; ampli- 
tude cliangcs during activities in the Jit'i and second halves of a 
session, during both sessions. Results are shown in I'able 4. 

IWBLK y 

CHAMirs IK Resi'Iratiok a5 a Kus'cnus m FATirarc 

N’liint'cr of Mean rli.niiwe 
activity periods ( (Krilliniiclei' iiiiiis! I) 


First half .session 12 — 5,S ii.4 u.fi 

2nd half session 12 -—$.3 


Over a period of approximately .10 mimite.s. the effect of fati'mie 
upon cbannes in the breathing pattern in cbildreir of this aae is 
neirligiblc. 

Objection inip;ht lie raised that with virtual inliihiiion of respirator) 
activity in all children, a measure of the dri^ree of change in re-pira- 
tory amplitude' occurring between a tensiun and a non-tension task, 
would resolve itself into a measure of the initial amplitude of breath- 
ing during the non-tension task, this amount being largel) dependent 
upon such physical factors as body weight. A correlation by the 
rank-order method of — .18 (/'A' .14) between amplitude of respira- 
tion during the initial 10 .seconds of ttiwer-hiiilding and the decrease 
in amplitude with increased difficulty indicale^ tluit tliis facior is of 
little importance. 

Increments in costal breathing amplitiule rvere rarel)' so great 
as to compensate for decrements in abdominal breathing during 
performance of difficult tasks, or at the end of siieli activities as 
Guessing and Tapping, It can he assumed that tlie decrement in 
amplitude of abdominal breathing is not attrilnuahle to a eliange 
in the region of maximal activity from predominauth' .duluiuinal 
to predominantly co.stal brcatliing. 

Mean amplitude and rate of breathing were deimininetl for tlirei* 



MARY FRANCES WILLIAMS 


81 


categories of behavior: (a) passive participation, listening to stories 
(mean of breathing measures from X and Y sessions) ; (b) active 
participation, performance of an easy task (mean of measures on 
easy parts of all graded tasks in both sessions) ; (c) active participa- 
tion, performance of a difficult task (mean of measures on difficult 
parts of all graded tasks in both sessions). Results were tabulated 
as shown in Table 5. 

TABLE S 


Respiratory Ampi.itude and Rate for Three Categories or Behavior 


Behavior category 

Mean amp. 
(Oscillometer units) 

Mean rate 
(Per min.) 

Passive participation 

28.6 

41.9 

Active participation (easy) 

31.0 

46.2 

Active participation (tliffictilt) 

25.4 

45.0 


H. Discussion 

It is postulated that tension may alternatively be attributable to 
the presence of a conflict between a positive response to the situation 
and withdrawal from it, or to a conflict between two or more 
possible incompatible responses. Data from studies of the knee-jerk 
by Courts (3) and others indicate that activity in one set of muscles 
tends to facilitate muscular activity in other parts of the body. 
Courts demonstrated that the amplitude of the knee-jerk bears a 
linear relationship to the amount of pressure exerted on a hand- 
dynamometer. An increase in local muscle, tension due to conflicting 
sets may be expected to spread to other musculature, including that 
involved in respiration. 

An inverse relationship between the amplitude of respiration dur- 
ing performance of a task and the degree of conflict involved in 
performance of the task indicates a change in the normal pattern 
■of innervation of the costal and abdominal musculature. The decre- 
ment in amplitude of breathing which occurs with increasing diffi- 
culty in the task being performed could be due to (a) relaxation of 
normally innervated musculature, or (6) innervation of normally 
relaxed musculature acting antagonistically upon that normally ac- 
tive. The majority of the experimental findings on the subject 
indicate that an increase in mental activity is accompanied by an 
increase in mu.scular activity, to such an extent as to indicate that a 
general state of muscle tension is probably present. It is justifiable. 
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therefore, tci assume that a ilfcrciiient in hreathiiii; amplitude- is not 
attributable to decreased tension in the ajstal and ahiloininal inus.ida- 
turc but rather to an increase in activity in these regions. 

Since the net effect of sjencral tension in the alniornfnal muscu- 
lature amounts to a brief partial paralvsis of these muscles, it „yay 
he objected that a decrease ratiu-r than tlie obtained increase in 
simultaneous dynamometer presMirr with increased difficulty of task 
would be expected in studies of this tyi>e. If. however, the iteneral 
level of dynamometer pre sure is increased, this would constitute 
a chantje comparable to a change in the level raiber than in the ampli- 
tude of respiration. 


If tension is defined as a "fcelitiji of strain or sm-pen^e” voncomi- 
tant witli the cstaltlishnient of incompatihle motor sets, })jcn meas- 
urement of the strength of the opposing: se}> will he expected to 
constitute an index of the tension present in the orstani-m, since the 
tension itself is known only to introspection and Is therefore not 
directly mcasurahle. If tension is delined f.perationallv a> “a state 
produced in an orRanism when a normally adnpiate stimulus is pre- 
vented from clicitintr an immcdi.ate uoal response" (J), a state in- 
volviiijr essentially muscle tension, then a tnuscle ten-ion meastue 
can be taken as a relatively direct measure of tension. 

In a tension theory logically develo|wl from the latter definition 
It IS assumed that when there is a harrier to anv response for whicli 
a set has been established, (General tension ih'cuis. either inimarily 
due to the situation or secondarily due to a spread of tension from 
the local region in which the set was established. As the stimulus 
and the barrier continue to operate antagonistically, the tension in- 
cmases in degree. Further development of the (lieory covers the 
enect of local tension reduction upon general tension. 

The present experiment is concerned with the increase in -.eneral 
tension concomitant with antagonistic operation of a stimiilus’'and a 
barrier m various kinds of conflict .situations. It is found that with 
an increase ,n the strength of a barrier due to («) increase in lueci- 
sion of response required (e.g., Tower-ln.ilding) ; (/,) increase in rhe 
^rength of a set antagonistic to a given acrivltv in inugres- (eg 
lapping) ; or (c) increase in the streiigtli of a set fm aetivliv diiriiu-' 
an inactive period (e.g., Ouessing), there is a conconiitaiu ‘ increase 
TT” T "Hlex of respiiaroiv aclivin. 

cnnfli ! 'T'*'"' degrees of both mild 

conflict and emotional situatioas proinise.s to throw light on the 
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mechanisms of response to these situations, as well as to make clear 
the actual role of tension, whether as an essential factor in the 
response, or as a by-product significant only as an index of riiore 
intrinsically significant events. The effect of a state of tension upon 
the nature of substitute responses, in situations where a prepared or 
set response is barred, has been barely touched upon in previous 
experiments. Study of the actual events occurring within tension 
systems, and of interaction of sj'stems, can be expected to increase 
the predictability of human behavior in conflict situations. The rela- 
tive value of various measures of tension, including the measure of 
respiratory activity used in this experiment, is also still to be 
determined. 

I. Summary 

Records were made of costal and abdominal breathing movements 
of 25 nursery school children {CA 36-60 months) during periods 
of inactivity and varying degrees of quiet activity. The following 
results were obtained : 

1. Measures of general level, of regularity, and of rate of 
respiration failed to differentiate between periods of performance 
of easy and difficult tasks, or between degrees of conflict present in 
a homogeneous task. 

2. Breathing amplitude decreased progressively during periods of 
homogeneous («) activity, and (b) inactivity preceding a signal for 
activity. 

3. Individuals tended to be consistent in the amount of change 
in breathing pattern shown with changes in activity. 

4. No relationship was found between changes in breathing ampli- 
tude and chronological age, or amplitude of relaxed breathing. 
Fatigue was found to have a negligible effect on these changes 
within the 30-minute experimental period. 

5. During performance of tasks, a slight but not fully com- 
pensatory increment in costal breathing occurred concomitantly with 
the decrement in abdominal breathing amplitude as difficulty of task 
increased. 

6. Mean amplitude and rate of breathing were determined for 
tlirec categories of behavior: (a) passive participation in an activity; 
(b) active participation in an easy task; (c) active participation in a 
difficult task. 

7. Results were discussed in connection with a theory of tension. 
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A COMPARISON OF THE KUHLMANN-ANDERSON 
INTELLIGENCE TEST WITH THE REVISED 
STANFORD-BINET, FORM L* 

Child Guidance Clinic of the Sanheam Home A ssociatio7i, Oklahoma City, 

Oklahoma 


Theodore Carlton^ 


In the Kuhlmann-Andcrson instruction manual (12, p. 28), the 
authors suggest that their tests may be used for an individual ex- 
amination. Many psychologists have adopted this suggestion and 
are today employing this test in place of the Revised Stanford-Binet 
(16) or the Kuhlmann Tests of Mental Development (11). Since 
we know very little about the relationship of the Kuhlmann-Ander- 
son with the 1937 Stanford or the 1939 Kuhlmann, such a proce- 
dure is questionable. 

When an examiner substitutes one test for another, he automa- 
tically makes two assumptions: first, that both tests will yield the 
same IQ or mental age scores over the entire range of measurement, 
or at least will not differ by the PF/o of the one chosen as the 
standard; and second, that both e.xamfnations will discriminate to 
the same extent between different JQ or mental age ranges. In the 
past, educators, publishing houses, and clinics have accepted these 
hypotheses without proof, believing that if all other conditions of 
a good examination were present, tin IQ on one test was equal to 
the same IQ on any other; and that any well standardized intelli- 
gence test could be used to measure all degrees of mental deficiency 
or superiority. 

In 1924, Miller (15) designed an experiment to question this 
general hypothesis. Within a short space of time, he gave nine group 
intelligence tests and the Stanford-Binet, 1916 Revision, to 57 
high school freshmen. After analyzing the results, he concluded 
(p. 366) that “the mental age norms vary so much that it is im- 
possible to interpret the IQ’s from all group tests according to the 

*Accepted for piibliciUioii by L. M. Terman of the Editorial Board, and 
received in the Editorial Office on September 27, 1940. 

The writer wishes to thank Dr. E. J. Engbcrg, Superintendent of the 
Minnesota School and Colony, for permitting and encouraging the research; 
and L. E. Carlton who administered all of the Kuhlmann-Anderson testa. 
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Stanford-Binet standards." Kt-fawver (Kj, after adinioisterinti 12 
different Kmup mental ttrsts to IfMI hit'll Mdiool pupils, corroluiraled 
Miller's conclu.sinns. In addition, he deiiioiist rated that the vjiria- 
tlon lictwcen the scores on different tests was ttreater at the extremes 
of the di.strilmtion. 

Since 1929, Kuhiniann (10), Hilden and SkeeK (7), Hartman 
(6), and Carlton (1, 2), have oluained similar re-iilfs on tlifferent 
populations. Kuhlmaim examined 1,400 Minnesota children in 
Grades I throuiih Xll with eijilit t:riiii]r mental tests. He found 
dififercnccs not only between the mean }(]'•• at each jxraile level, 
but also in the power of the tests to liiM,'! iminate Ketweeii jiiade 
levels. 

Wliile most of the other writers luni rxperiiiieivjed rvith ttroiip 
intelliftence tests, Hilden and Sheets coiiipaieil the Kuhlmann-.Ander- 
son Test with the 1916 Stanlord-Hinet. After makinp a tli()rini);li 
analy.sis of tlie test results of over 700 sulyieets heiween the aues 
of 6 find 21, they were able to .show tli.it some ehihlien varieil 
from one test to another by as hijih as 2K KJ jvoiius. On the basis 
of their results, they constructed reitressinii ei|u.iiioiis. 

Recently Hartman (6) cumpared the 1910 Stan lot d-Hinet with 
the BrcKinan Revision of the Armv Aljdia. His subjects were 
1,443 adult male prisoners who had scored between 0 ami 24 points 
on the Alph.i. After e.xaminers had also iest<-d ihese cases with 
the Binet, he found (p. 611) that the “Alpha test does not measure 
mental defectives distinctly ennunh for reliable diattnosis. . . ." 

Within recent month.s, the writer lias carried out two expeiimeiits 
to test the hypothesis that the Kulilmann Tests (11) and the 
Revised Stanford-Binet (16) were comparahle at various aue level'-. 
Employing a total of 186 mental defectives between the ages of 
7-6 and 17-.5, we found that significant differences between mean 
IQ's occurred at various levels. We concluded that ex|ieriiiienters 
were unjustified In substituting one test for another ami assuming 
that both would give the same rc.sults. 

PROciiuuRK OF This Kxi'i:ki.\u-;.nt 

This research was planned to test two hyimtheses: First, (iiat 
IQ’s on the Kuhlmann-Andcrson Test are equivalent lo IfJ'> "n 
the 1937 Revised Stanford; and second, (hat both tesis wi'il dis 
criminate between different JQ ranges to the same extent. 

In order to carry our this experiment, we first chose |I2 cliihlien 
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at random from a previously selected group at the Minnesota School 
and Colony.^ Then, employing the Kuhlmann-Anderson Intelligence 
Tests as an individual examination, one experienced examiner ad- 
ministered them to the group. In giving these tests, we followed 
carefully the instructions of the manual (12, p. 28). Thus, each 
subject took the 14 sub-tests that were best adjusted to his mental 
level; that is, if a subject scored a zero on a sub-test at the be- 
ginning or at the end of the test, these were eliminated and he was 
given easier sub-tests from the earlier levels. Since the Kuhlmann 
Tests and the Revised Stanford-Binet were also being administered 
during this time, we were careful, first, that the administration of 
the Kuhlmann-Anderson and the other tests were separated by a 
period of at least one month ; and, second, that half of the group 
of 112 was tested with the Stanford® before the K-A . The difference 
in time between tlie two tests ranged from one to four and a half 
months with the mean at 1.8. 

Limitations of the Problem 

Since our main purpose was to compare the relationship of the 
Revised Stanford-Binet witli the Kuhlmann-Anderson, used as an 
individual examination, we had to set up one test as a standard for 
the other. It is conceivable that, on the basis of subjective choice, 
one could select cither of tliese tests as a standard. In this case, 
however, we arc comparing the K-A, M'hich was standardized on 
groups of children, with the Stanford which was standardized on 
individual children. Since the K-A is primarily a group test, it 
must conform to the standards of the Stanford if it is to- be used 
as an individual examination. 

Another difficulty which faced us was the different method which 

"In a previous experiment (2), we had selected all children between the 
ages of 7-6 and 15-11. We eliminated from this group all who had serious 
speech, physical, or sensory handicaps, and who could be classified as a 
"clinical type” (9, p. 202). Wc then administered the Revised Stanford- 
Binet, Form L to half (cl) of the 15+ remaining subjects and the Kuhlmann 
Tests of Menial Denselopment (11) to the other half (B). Group B was 
then given the Stanford and A the Kuhlmann. Following this, we tested 
all who could reatl sentences with the Gray Oral Bead'nig Paragraphs 
Test (5) ; and if a child’s reading age was below 8-6 and was eighteen or 
more months behind his adjusted mental age (to obtain this value, the 
Revised Stanford-Binet was rescored so that the Influence of the reading 
tests was removed), he was excluded from the study. 

“The Stanford w.as scored to failure on two successive levels. 
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each aiitlior used to compute the IQ. Whereas 'IVrman trtul Merrill 
(16, p. 80), between 13-0 and lO-O ‘Vuimibisivelr drop one out «t 
every three additional months of chromdofjical .'n:e and all of it after 
sixteen” in computint; the IQ. KuhinKinii and Anileison um* the 
exact chronolnjiical ajic as a diviMir up to Ifj-fl,* Since we com- 
puted the IQ'^ accordinjt to each aiithMi''s recoinmetidati*in, we liati 
to divide the present sample into two parts; First, the f.'./ uroup 
between 7-6 and 13-1; and. second, the i;roup between 13-2 and 
15-11. 

Results 

In Tables 1 and 2 tve have listed tlu* essential IQ and mental aiiv 
data for each te.st and atre yroup After inspectintt the mean IQ\ 
and M.'i’s, one will note that, in each case, the mean differences 
arc in favor of the A'-./. When we applied tlie l'‘isher "t" test for 
paired variates (4, p, 42), we (mind that tlie differences between the 
means were simiilicant at the 1 per cent level for fjrmip ,V in 
Tables 1 and 2. We may be practically certain that the true mean 
differences are, in these cases, {treater than rero ami lie between the 
fiducial limits (4, p. 39-40) listed in the tables, 

Althouj'h the differences between the means for >' {;iuU)i, Tallies 
1 and 2, are insi)tnificant, we cannot conclude that the IQ\ on the 
two tests arc entirely ei|uivalent. For this m be true, tlie two 
tests must satisfy three additional criteria. Fii't, their \ii/riitis and 
ranges must be identical, scctiml, the K~d at anv point in the 
range under consideration, iniist not differ from the Stanford In 
more than PEiq on the Stanford; and third, the correlations lieiwcen 
the two tests must he close to 4-1.00 ami significant at the 1 per 
cent level. 

From Table 1 we note that the ranges and the sii/mtis in the 
Y group are not identical. In fact, the \ii/in/i for the Stanford Y 
group differs positively from the A'-.-/ and shows significance at tlie 
1 per cent level. 

By calculating the average differences between ilie which 

subjects scored on Forms L and M of the Revisetl Stanford, Ter- 
man and Merrill have derived a PE,,^. According to tliese aiitluus 
(16. p. 46) the PA'/y between the IQ range of 70 and .T) is • .1.00 


‘To facilitate the emninitatiim of l()\, TVrmaii ami Mettill have pon iilvil 
an extensive table | p, +15 (f.). Tnhle VI in Kiihlimoiii 111, p. Ml II.) imo 
be used for the cumpiiiation of K-J 
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and below 70 is ±1.49. In order to be interchanged, IQ’s on the 
K-A would then have to satisfy the criteria in Table 3. An ex- 
amination of Table 5 will show that these conditions are satisfied in 
only the group. 

From a relative standpoint the correlations between mental ages 
on both tests should at least reach +.91 or lie between the range 
+.91 and +.98 (16, p. 7). That this is not the case is evident 
from Table 2. 

We doubt, therefore, whether an examiner is justified in substi- 
tuting the K-A for the Stanford, believing that they will yield the 
same IQ. 

We stated earlier that Hiiden and Skeels (7) had compared the 
Kuhlmann-Aiiderson with the 1916 Stanford-Binet. Since they 
drew their subjects from institution populations and since the CA’s, 

TABLE 3 

Per Cent of Cases on K.'t That May Differ from the Stanford by Not 
More Than the Listed Limits 

Limits in terms of 'IQ 
Points 

Mure than ±5 0to±5 0 to ±4 0 to ±3 


19.6 80.4 70.1 56.2 

2.4 97.6 92.9 82.4 


of their subjects extended from 6 to 21, their investigation was some- 
what similar to ours. It was dissimilar in that they employed the 
K-A as a group test, used a wider range of mental ability, and the 
1916 Revision of the Stanford. In spite of the.se differences, it is 
noteworthy that they concluded (p. 229) that the K-A test tended 
"to yield slightly higher IQ’^ than the Stanford-Binct scale." This 
was shown "by the average difference of +1.6 points on the 
obtained IQ’s and by the average difference of +2.4 and +0.5 on 
estimated values.” 

Discrim IN.ATING Ability of Each Test 

Ps 5 'chometrist.s very often employ an intelligence test to aid in the 
diagnosis of mental deficiency. In doing this they are interested 
in using an instrument that will definitely di.scriminate between small 
IQ ranges at the moron and imbecile levels. To what extent, then, 
will the Revised Stanford and the Kuhlmann-Anderson make this 
discrimination? Table 1 gives us only a small clue to a possible 


10 

Ranges 

70 to 89 
46 to 69 
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answer. One will nnfe that the (lififcrencr hetwren the s'ntmm in 
the y jjroup i.s in favnr nii the Stanlnrd. ^V'lien we determine the 
ratio of the variances, that is «v'*r-/i|- ,( (Id. p. 60), we (inti 
tliat it is significant at the 1 iwr cent level. 

In a uener.al way, this inilicatcs tlial the two tests do differ in 
their powers nf discrintinutinn. In mtler m nht.iin a itmte accnriite 
measure of anv differences which m.tv exi*t, we divided each lartte 
group, X and V, intn twn snlt-uroups, n ;tnd /». In 'ruble 4, ,V,j 
refers to the .1.1 stdijects lieiween the f,‘./’s of 7-6 and 1,1-1 wlio 
scored IQ'i hetween 46 and 64 nn the Rev ised Stanford- Jlinet ; and 
A'l, refers to the 20 who scored IQ's between 61 anti 6f); so on.** 

We then computed tlie differences hetween the Revised Stanford 
and the Kuhimann-.‘\ndcrson IQ's iK-J/tj's for e;ich indi- 

vidual. When we calculated these mean gains for all suh-groups, 
W’C found the following results (T-ihle 4) : 

1. For the A'l and y„ grtmps the mean g.iins in IQ points .are 
significant at the I per cent level, will tliffer posiiivelt in favor of 
the K-i-1, and will lie hetween the limits -i 2..S,1 and ( 7.59 lA'^) 
and -1-2.69 to +7.91 {>*„). 

2. Using the formula for distinct samples (4, p. 46), it hectnnes 
dear that the X„ group will gain a significantly greater niiinher td 
IQ points than the A',,.’ and the V., will gain a significanilv greatei 
number than the 1'j, grnup. Wlien we Inspect rite liilncial limits 
for these mean differences, we find that the Y limits ate much In’glter 
and much wider than the A'. 

3. If the mean gain ( + ‘'.21) of tite A',, svdi-group is added to 

the mean IQ ('57.36) of A'„, the resulting vahie, 62.17,” approaclies 
the mean IQ (64.11.1) of the total Stanford A' grtmp in ‘I’ahle 1. 
The same total me, an value mav he coinpuleil for the A""), group 
(73.17 + 1.45 ™ 74.62), for the ( 5.1.9,1 1..10 - 59,2.1). and 

for the Yb (72.87 — 4.52 68.,1,5). 'While the T., and i',, values 

approach tile mean of the Stanhtrd group in 'I'ahle 1, the A',, group 
does this only to a very slight extent. 

Before concluding, we constructed Table 5. Here we note, in 
greater detail, the e.\cent to which subjects differed on the Kiihlmann- 
Anderson from the Revised Stanford. After inspecting this table 
and Table 4, it becomes clear that the two tests differ rather 

“The nicnn IQ tluit each grciHp. X .and y. iiuole mi itie Miiiifuiil nas 
chosen as the tlivision point. 

"This is the mean Kuhlniaiin-AiiderMui ig nf ilie X„ Komp. 
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**Fisher t test for the difference between two means, when samples are distinct. 
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markedly in their ability to discriminate between certain IQ ranges. 

When we compare the Kuhlmann-Anderson IQ's of those subjects 
in Groups and Yg (Table 5) with their Stanford IQ’s, we find 
that not only the K-A means are significantly higher than the Stan- 
ford,'^ but also that 11 of the 33 K-Ajq’s now exceed the mean of the 
Stanford X group (Table 1) and that seven of the 27 K-Ajqs now 
e.xceed the mean of the Stanford Y group. These subjects had all 
scored below the IQ of 65 on the Stanford. Below these IQ's, then, 
the Stanford discriminates between small IQ ranges to a better 
extent than does the Kuhlmann-Anderson. 

Although the two tests differ markedly below the IQ of 65, there 
appears to be little difference between the two tests within the IQ 
range of 70 to 90 for the Xi group. The mean gain in IQ points 
of the K-A over the Stanford is only +.35 points; and 89.5 per 
cent of the cases who scored between this range on the Stanford do 
not differ on the K-A by more than ±5 IQ points (Table 5). This 
compares well with the Terman and Merrill criteria which we have 
listed in Table 3. 

Although the chances are very good that a child having an IQ 
between 70 and 90 on the Stanford (CA’s between 7-6 and 13-1) 
will maintain his score on the within ±5 points, we cannot 
say, conversely, that one having an IQ on the K-A will have as 
much chance of maintaining his identical score on the Stanford. 
Thus, 17 of the 26 subjects who scored 70’s of 70 to 91 on the K-A 
{CA’s between 7-6 and 13-1) differed from the Stanford by ±5 IQ 
points; and 8 of these 26 scored between the IQ’s of 57 and 64 on 
the Stanford. In other words, given an IQ of 70 on the K-A, our 
accuracy of prediction from the K-A to the Stanford diminishes. 

Group Y), in Table 4 does not follow the same pattern as Group 
Xy. Instead of showing a mean gain in 70 points on K-A over 
the Stanford, it shows a significant mean loss. The negative rela- 
tionship between the IQ on the Stanford and 70 points gained by 
the K-A, evident in the and X^ groups, here becomes more 
marked. Thus, given a Stanford 70 above 70 in sub-class Yi, 
Table 5, we can be reasonably confident that the K-Ajq will be below 
70 (87.5 per cent of the 14 cases will score from 1 to 26 points less 
on the K-A than on the Stanford). Within the Y groups, then, 

’Since the K-A shows a significant mean gain in /£> points over the Stan- 
ford (Table 4), the difference between the mean IQ's of each test is also 
significant. 
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the 1 ermnii-Mririll lest iliscriuiiriairs heticr ;(f hntli etids nf the 
ilistnlnition. 'I'here is hIm. a ieii<h-.u-v im tiu- Staniord to liiseritn 
mate to a hetter extent within the A*, rant-e. On the other hand 
this tendency is very slight in tlie ytroii]-. 

While a definite negative relatinrisliip exists hetween il.e Ktanh.rd 
/C;s and /C; points y-aim-d by A' .-/ nver .S.*- ,}h. relationship he- 
tweeai chniiudoKieal at;e (when the A‘-.i was aivrn) ,«id inmiher 
of IQ points stained hy A-J over the Stanford is small and insiy.iiiJi- 
cant. l<or the A nn.up the Pearson r is ^-.(*1)7 „i,h a / of .IIS' rm,| 
for the y group the r is —.27 with a / of I.9.S. 

Summary aki> 0)Nt'j,usif>,\s 

ft, ^ '-'h "‘fs designed to lest two assnniptiotis; First, 
that vp s on the kuhlmaim-Anderson, athninistered individtiallv to 
mental defectives, are ctimparahle to IQ\ un the Revi-ed Stanford 

hoJh^fT' chronological ages; ami secind. that 

both tests will discriminate to the same extent heiwren diflerent lO 
ranges. 

Frill *l'‘- following experiment ; 

From the total population at the .Minnesota SehiHtl and C.dont he- 

tween the ages of 7-6 and 15-11, we eliminated all children with 

elected 112 children at random from those who remained ’Phe 
Kuhlmann-Andcr,M.n Inlclliffrmr TesH and the Revised Stanford- 
Fine were administered individually to the.se children hy tw.i experi- 
enced examinees. Since we used the method which eleh m.' I, .r 

If mTr >l-’vhle our total group 

of I 2 into two sub-groups; those with (U's hetweer, 7-6 and H 

twin fhe'relnToI '? *- 

tween mean IQ s and mental ages in the 7-6 to I.M group 
■ The mean differences in IQ’s and A/,-/'s in the 1 1-> to 15-1 1 

d d LrV" siliillm; This 

did not, however, mean that tlie lO's of tlie iiv„ f ► 
comparable. “ ' ^ ^ tests were 

compared the deviations in IQ poi„,s „f the A"-./ 

is significaiu at Te^^pcZmu'Vcvcr'^KoUil'" }U‘ ** ' 

a t of 7.sr which i. sSlmiSt'^rlhZryl^^crn^rcV'" '■ 



THEODORE CARLTON 


97 


from the Stanford, we found that only those subjects who scored 
IQ’s between 70 and 90 on the Stanford, in the 7-6 and 13-1 group, 
would score comparable IQ's on the K~A. 

4. Our data also showed that the K-A does not, discriminate 
between small IQ ranges as well as the Stanford. This failure to 
discriminate was especially marked for the 7-6 to 13-1 group below 
the IQ of 64 (Stanford) and for the 13-2 to 15-11 group below 
the IQ oi 62 and above the IQ oi 70. 

5. The relationship between chronological age at the time of the 
K-A test and number of IQ points gained by K-A over the Stanford 
was negative, small, and insignificant. 

We should therefore, suggest that experimenters do not consider 
scores on the K-A to be equal to the same score on the Stanford. 
When fine discriminations between mental ranges of a population 
such as ours are desired, the Stanford rather than the Kuhlmann- 
Anderson should be employed. Further, it is doubtful whether 
the Kuhlmann-Anderson should be employed as an individual ex- 
amination when diagnosing a case of mental deficiency. 
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WHAT ADOLESCENT AND ADULT STAMP COLLEC- 
TORS LEARN FROM THEIR AVOCATION* 

Department of Psychology, Clark University 


Domai.d E. Super and Ralph L. Carlson 


In previous publications (2, 3) the senior author has questioned 
certain widely held opinions concerning avocations. In one of these 
he presented data on adolescent stamp collectors which led to the 
conclusion that high school stamp collectors are not better informed 
in the field of social studies than arc non-collectors of the same age 
and intelligence, at least insofar as socially significant information 
is concerned. A comparison of strictly factual knowledge was also 
made, on the hypothesis that stamp collectors might learn more about 
the location and size of towns and countries, languages, dynasties, 
and currencies than non-collectors. The available data were not 
sufficient to make possible adequate conclusions on this point, al- 
though it appeared that the collectors again had no advantage over 
the non-collectors. 

A. Problem 

The purpose of the studies reported in this paper was to deter- 
mine whether adolescent stamp collectors, who do not acquire any 
socially significant information concerning world affairs as a result 
of their collecting activities, learn more than non-collectors con- 
cerning strictly factual historical and geographical matters, and 
whether the facts concerning adolescent collectors apply also to 
adults. 

B. Method: Adolescents 

As a check on the findings of the previous study, it was repeated 
on a different sample of high school students ; supplementary tech- 
niques were used to provide the data needed to answer the newly 
raised questions. The procedures were as follows. 

A total of 119 juniors and seniors, of both sexes, were tested in 
the Fall of 1939 in connection with the Clark University Guidance 
Service. These students were selected by the principals of 15 high 

*Receivcd in the Editorial Office on October 3, 1940. 
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schools In Worcester County, Ma^^sachu^efts. as iiiilividtials in need 
of vocational and educational jiuidance, and ’.vere tested by the 
writer in two sessions, all students beintt , presem fach time. 'I’he 
tests with which we are cnncernetl in this paper are the Otis ^Ve//- 
Administering Test nf Afenlnl Ability, Higher Fnrm A; the Co- 
operative General A ehievrtnent Test, Form O, Petri I, Purvey of 
the Social Studies; a Test of fTt,rtd Knowledge, and a Test for 
Stamp Collectors, both of which were devivd hy tlic writer fetr the 
purposes of this study. 

The Test of World Knoidedge ttuik IS minutes and consisted of 
119 items of KCncral information which mi)tlu In- learned directly 
from postage stamps or from a study of their hackground. 'Pypical 
questions are: 

The Karageorgevitch d>na»l.v is: (1) Riissi.7n, ),2) Serln'atv, 

(3) Croat, (+) Polish, (Sf Httlgarian. 

The founder of (he Chinese Kepulilie was named: (1) Sun 
\ at-hen, (2) Hu Shi, (3) C'hiang Kai-Shek, Yin Vang, 

(S) T. V. Soang. 

Macao is in — — Ilonkong helongs tu -™ — 

The Charter Oak is in: (t) Mnssarhuscin, (2) C’rnuirrtirui. 

(3) Virginia, (4) Rhode Island. (5) New York. 

Balboa discovered the Pacific in: (1) 1492, 12 ) I49X (3) 

1502, (4) 1513, (5) 1S2S. 

These and similar items w'crc .selected hy scrutlmV.ing American 
and foreign postage strunps for hi-storical and similar facts included 
m their pictures and inscriptions, and by reading articles in hack 
numbers of v.arious stamp magazines and catalogues. The items for 
the Test for Stamp Collectors were chosen in the same manner and 
from similar material, plus a hooklet on stamp collecting ( I ) w-liicli 
me uded a brief history of collecting and facts about famous stamps 
and collectors I he purpose of this last test was to test knowledge 
. principles, and history of stamp collecting. The 

time limit for this 50-item test was five minutes. Sample itenus 


Stamp! is puhli.shed in: (1) Buffalo, (2) 

(3) Louisville, (4) Minoitnii, (5) Topeka. 
The first postage .stamp was issued in: 

Pnince, (3) Germany, (4) Italy, (S) [tnited 
Wove is a kind of: (i) watermark, (2) 

(4) cloth, (5) paper. 


.New York City, 

(1) Rnglanil, f2) 
Slates. 

eolui', (3) design. 
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The greatest stamp collection ever assembled belonged to: 

(1) Wanamaker, (2) George V, (3) Roosevelt, (4) Schwab, 

(S) Ferrari. 

Each student also indicated whether or not he had ever collected 
stamps, whether he was still an active collector, and the years in 
Mdiich he had beKun and ceased collecting stamps. 

C. Findings: Adolescents 

Of the total group of 119 students, 65 had at one time collected 
stamps and 54 had never collected stamps. As the former group 
had all collected until at least a few years before the study was 
made, and for a period of more than a year, these two groups were 
first compared to each other. The results appear in Table 1. 


TABLE 1 

INTKI.I.IOENCE AND GENERAL KNOWLEDGE OF OnE-TimE COLLECTORS AND 

Non-Collectors 


Test 

Collectors’ mean 

Non-Collectors’ mean 


IntelllKence {IQ) 

113.90 

113.50 

.25 

Social Sttidies 

59.70 

57,50 

1.40 

World Knowledge 

24.90 

22.10 

1.26 

Stamp Collecting 

r>.60 

3.74 

3.25 

Number 

(,S 

54 



The two groups are seen, in Table 1, to be of equal intelligence, 
the Otis IQ's being 113.9 for those who once collected and 113.5 for 
those who never collected, and the critical ratio, .25. There is a 
slight difference in 'the test of significant social knowledge, the 
collectors’ mean standard score being 59.7 and the non-collectors’ 
being 57.5, but the difference is not significant, the ratio being 1.40. 
The situation in this group is, therefore, approximately the same as 
that in the first study (3). The scores on the test of factual informa- 
tion such as might be gleaned from stamps also show no significant 
difference between the groups, although the ratio of 1.26 is in favor 
of those who then or at one time collected stamps. The results of 
the final comparison, that involving knowledge of stamp collecting, 
arc important in that they show that the collectors have learned 
something about stamp collecting, this group making a mean ra-w 
score of 6.6, which i.s .significantly higlier than the non-collectors’ 
mean of 3.7 since the critical ratio is 3.25. 
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This last point suggests that the procedure of grouping recent 
and present stamp collectors together is justifiable in this study, for 
if the one-time collectors have learned more in one area regardless 
of how recently they have collected, what they have learned in other 
areas should also have been retained. It seemed wise, however, also 
to compare those who still collected with tho.se rvho had never col- 
lected, as late middle adole.scents might collect differently from 
early middle adolescents. Only 12 students were active collectors 
at the time of the study; these are compared in 'I'ahlc 2 with the 5+ 
who had never collected. 


TABLK 2 

iNTELiaOENCE AND GeNERAI. KNOWI.EDOE OF C’ol.I.fXTtmS AND N’oN-CV»I.I.ECTOR.S 


Test 

Collectors’ mean 

Non-Collectors' mean 

DUj, 

Intelligence {IQ) 

U4.Q0 

113.5(1 

.28 

Social Studies 

58.(16 

57.5(1 

.80 

World Knowledge 

35,38 

22.10 

7.81 

Stamp Collecting 

8.35 

3.7+ 

3.29 

Number 

12 

5+ 



Again there are no differences in mental ahility (CjR ■»>.» ,2S) and 
significant social knowledge (Ci? .80), and again the stamp col- 
lectors are better informed on the history and methods of stamp 
collecting than the non-collectors {CR =■ 3.29). But these active 
adolescent stamp collectors have learned facts of history and geogra- 
phy which are not known by the non-collcctor.s, the mean scores being 
35.38 and 22.1 and the critical ratio, 7,81. 

D. Problem; Adui.ts 

It seemed likely that differences between the collecting habits of 
adolescents and adults might result in different findings for the last- 
named group. Adult collectors arc known to be rather more sys- 
tematic in their collecting: perhaps they not only acquire more 
factual information in the field of the social studies but also a greater 
understanding of significant social problems than adults who do not 
collect stamps. Since important differences in the avocational activi- 
ties of adolescents and adults had already been found in a study 
concerned with interest patterns (2), it seemed desir.able to investi- 
gate adult collecting with techniques similar to those used in .the 
adolescent studies. 
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E. Method: Adults 

The methods :in(] instruments used were the same, insofar as pos- 
sible, as those used in the present study of adolescent collectors. The 
instruments were identical: the Otis Self-Adininistermff Test of 
Mental Ability, Higher Form A (20-minute time limit); the Co- 
operative General Achievement Test, Form 0, Part I, Survey Test 
of the Social Studies; the Super Test of JTorld Knowledge; and 
the Super Test for Stamp Collectors. The last two instruments, pre- 
viously described, were found to have corrected odd-even reliability 
coefficients of .91 and .80, respectively, sufficiently high for group 
comparisons. With this battery it was possible to measure mental 
ability, significant social knowledge, factual historical and geographi- 
cal information wdiich might be gathered from postage stamps, and 
knowledge of stamp collecting. This distinction between the two 
types of achievement in the social studies is justified by a correlation 
of .48 between the two tests, or .16 with intelligence partialled out, 
.showing that althougli they do have something in common, other 
factors are more important. 

The cooperation of one of the two local city-wide stamp clubs 
was obtained, and the tests were administered to its members at 
regular meetings. Although the other local stamp club did not 
cooperate officially, many of its members were tested because of 
overlapping membership and because an effort was made to test 
all other adult stamp collectors who could be located in Worcester. 
These persons were located by asking club members to suggest other 
collectors who might be asked to cooperate and through various 
miscellaneous sources. There is no way of knowing how complete 
or typical of adult stamp collectors the sample is; as will be seen, 
however, the subjects come from a variety of occupational levels 
and, as the hobby is highly organized, it seems likely that the group 
is fairly representative. 

The finding of adequate controls presented something of a prob- 
lem, for there were no obvious and easily available control groups 
as in the adolescent studies. The adult collectors had been selected 
from the community as a whole because they collected stamps; con- 
trol subjects, non-collectors, had perforce to be selected from the 
same community in such a way as to make them as comparable as 
possible. The difficulty was increased by the nature of the study, 
for although it was relatively easy to get the cooperation of stamp 
collectors, who were naturally interested in a study of stamp col- 
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lectin^, there was no such effective appeal to motivate other adult 
groups or individuals. Tlic junior author, tlierefort', ohtained the 
cooperation of church and Y. M. C. A. groups, their friends, and 
some of his friends, attempting to get subjects similar to the collectors 
in socio-economic .st.itus. After a fairly l.anje mimher of such con- 
trols or non-collectors had been tested, the two grmip.s were com- 
pared in terms of socio-economic status, mental ability, and age, 
and cases were discarded until a fair balance was .achieved. 

In all, 39 collectors and .% non-collectors were tested. Of these, 
7 collectors (3 students, 4 semi-skilled) and 16 non-collectors (6 
students, 10 professional) were discarded. I'lie vahMity of the 
division into collectors and non-collectors is indicated by the fact 
that the former had collected stamps for 10 years in the average, 
the latter not at all, according to their own statements, and by 
the critical ratio (D/trn) of 10.22 obtained f«ir tlie difference be- 
tween their mean scores on the test of .stamp-collecting information. 

Table 3 gives the socio-economic classifications of the two groups 


TA»LF, J 

Socio-Economic Lbvbi^ of Coi.i.ectors ano NoN-foi.i Kcnms 




Cnllcetors 

N'nn-C'ol 

lleeinrs 

Occupational level 

(V 

% 


% 

1, Professional 

12 

37.5 

16 

40,0 

2. Proprietary-Manager 

4 

12.5 

1 

2.5 

3. Commercial 

9 

2S.1 

15 

37.5 

4. Skilled 

i 

3 5.6 

S 

2n.ll 

S. Semi-skilled 

2 

6.3 

II 

r,-„ 

6. Unskilled 

Mean innk 

0 

2.4 

0 

2.4 

— — 


used in tliis study. The proportions of professional people in each 
group are about equal, 37.5 per cent and 40 per cent. I'liere are 
rather more proprietors and managers in the collecting group, 12. S 
per cent as opposed to 2.5 per cent. On tlie other hand, there are 
more non-collectors from the commercial level, 37.5 per cent vcr.sus 
28.1 per cent, and more from the skilled level, 20 per cent vcr.sus 
15.6 per cent. Slightly over 6 per cent of the collectors are from 
the semi-skilled level, none of the non-collcctors, No subjects came 
from unskilled occu|)ations, which, as tlie collectors are presumably 
otherwise unselectcd, suggests, as did amttlicr study (2), that stump 
collecting as a hobby is restricted to middle and higher .socio-ecominiic 
levels. 
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The mean rank of the collecting and non-collecting groups in each 
case is 2.4, which indicates that the differences at each socio-economic 
level tend to counterhalance each other, making the two groups 
quite comparahle in this respect. 

In Table 4 it is made clear that the experimental and control 

'PABLE 4 

1ntf.i.i,k;i:nce or ExPERiMENTAt. and Control Groups 
N Mean IQ SD 


Collectors 

32 

118 

Non-collectors 

40 

117 


14.4 

14.5 


.29 


groups are quite comparable as to intelligence, the mean IQ’s being 
118 and 117 and the critical ratio, .29. 

In Table 5 are presented the data on the ages of the two groups, 

TABLE 5 

Aoes of Experimental anu Control Groups 

N Mean age SD 

Collectors 32 41 13,2 

2.16 

Non-collectors 40 35 9.7 


the collectors being older by six years than the non-collectors. We 
did not succeed very well in matching our two groups in this respect. 
However, the difference is not statistically significant, although it 
begins to approach significance, the critical ratio being 2.16. As 68 
per cent of the collectors are between 28 and 54 years old, and a 
similar majority of non-collectors are between 25 and 45 years old, 
it is also questionable as to whether the difference is psychologically 
significant, for the two groups reached maturity at about the same 
time and, therefore, have had essentially similar experience insofar 
as exposure to cultural influences are affected by chronology. 

From these three comparisons it is concluded that, since the socio- 
economic level, mental ability, and age of the two groups are essen- 
tially similar, the general cultural influences to which they have been 
exposed, and their ability to be affected by these, are roughly the 
same. Presumably, then any differences found in the other tests 
administered are the result of a specific cultural influence. As the 
controlled, differing variable is stamp collecting, and as other uncon- 
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trolled variables may fairly be assumed to be randomly distributed 
with the controlled, equated variables, differences in the social in- 
formation and understandinu of the collectors and non-collectors may 
be attributed to factors associated with stamp collecting as an 
avocation. 

F. Findings; Adui.ts 

The means and critical ratios of the scores on the acliievement 
tests are presented in Table 6. 


TABLE 6 

Social Information and Onderstandinc ok Stamo Collectors and 
N’on-Coi.i.ectors 



Collcrlors' 

Non-cnllcrtfirs’ 



mean score 

mean score 

/9/<rjr, 

Stamp collecting 

25 

6 

10.22 

Factual world knowledge 

49 

27 

5.1)2 

Significant social knowledge 

SK 

114 

1.42 


The first row shows that the stamp collectors, as has already 
been mentioned in another connection, know more about stamp col- 
lecting as a hobby than the non-collectors, the mean scores being 
25 and 6, the critical ratio 10.22. The second row reveals a real 
difference in general knowledge which might be acquired througli 
collecting, the collectors making a raw score of 4f) on tlie test of 
factual world knowledge, the non-collector.s 27, the critical ratio 
being 5.02. In the third row it appears that there is no real 
difference in the understanding of significant social prohlem.s shown 
by the two groups, the mean scores being 68 and 64, the critical 
ratio, 1.42. 

Further light is thrown on the principal question of this study by 
correlating the number of years of active stamp collecting (for the 
collecting group only) with scores on the achievement tests. Tliese 
figures are given in Table 7. 

TABLE 7 

Relationship between Coi.lectino and Achievement 
r'. No. of yenrn n enlleetor 


Significance social knowledge 

,07 

Factual world knowledge 

.25 

Stamp collecting Information 

.50 
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In this table it appears that the number of years during which 
one has collected stamps has no relationship to significant social 
understanding, is positively but not closely associated with factual 
information of a geographical or historical type, and rather closely 
related to mastery of the methods and history of stamp collecting. 

G. Discussion 

The adolescent study has clarified the issues left doubtful by its 
precursor in that it has shown that high school students who are 
active stamp collectors do acquire more information of a factual 
historical and geographical type than non-collectors, together with 
more information about the history and facts of stamp collecting, 
even though those who had at one time collected stamps were better 
informed only in the latter area. This last fact suggests that late 
middle adolescents (the active collectors) collect stamps in a manner 
different from that typical of early and middle adolescents (this is 
what the former collectors were when they collected), studying the 
stamps more carefully and learning more about them and their 
background. Adult collectors, like older adolescent collectors, know 
a good deal more about stamp collecting, something more about the 
factual aspects of geography and history, but nothing more about 
more socially significant social problems, than non-collectors. 

The Implications of these findings for educational practice are, 
briefly, as follows. First, it is clearly not safe to assume that extra- 
curricular and avocational activities have a given educational value 
because of superficial resemblances to other educational activities: 
these values and outcomes must be demonstrated. This finding has 
been confirmed by the senior author in other ways (2). Secondly, 
stamp collecting, when systematically pursued as by adult collectors, 
is associated with the learning of historical and geographical facts 
and can thus be used by teachers of the social studies as an instruc- 
tional technique, even though it does not contribute to social 
understanding. 

H. Summary 

Tests of significant social knowledge, of factual historical and 
geographical information, of information about stamp collecting, and 
of intelligence were administered to 65 adolescent and 39 adult 
stamp collectors. Fifty-four adolescent and 56 adult non-collectors 
were also tested. Adult subjects were dropped in order roughly to 
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equate collectors anti non-cullcctttrs for socio-economic status, age, 
and mental ability. I'liis left M stamp collectors and 40 non- 
collectors in the adult control ami experimental groups. The 
adolescent groups were equal as a re'-ult of the sampling mctluKl. A 
comparison of the mean scores of the above tests of achievement, and 
an analyses of their intercorrclations, showed that: 

1. Staoip collecting among adolescents and atluhs is assrtciated 
with increased kno^vIedge of the history and prinei[vles of stamp 
collecting. 

2. Stamp collecting among aditlescents and adults is ntyt asso- 
ciated with an increase in sigiiilicant social information and 
understanding. 

3. Stamp collecting among adults is associated with the acquisi- 
tion of a greater amount of information concerning the facts of 
history and geography; among adolescents, only if they have been 
active during the last years of high scliool. 

4. Compared to the general population, adult stamp collectors 
are of .superior mental ability and, to a Ic.sser extent, socio-exonomic 
status; adolescent collectors resemble other high scIumiI students 
(already a selected group). 

5. The distinction between signilicant social knowledge and fac- 
tual world knowledge is valid. 

Implications for educational practice were brieliy iiointed out, 
together with the need for more objective, evaluation of otlier avoca- 
tional and extra-curricular activities. 
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STUDIES IN VISION: II. DARK ADAPTATION IN 
normal and A-AVITAMINOTIC RATS*i 

Laboratory of Physiological Psychology, Harvard University 


Clifford T. Morgan 


A. Problems 


This paper reports a reasonably successful attempt to obtain curves 
of dark adaptation in the rat under normal and hypovitammotic 
conditions. The study was begun with three objectives in mind. 
The first of these was the quantitative determination of the role of 
vltamin-.(f in visual processes as measured by the behavioral reactions 
of an animal to light. The rat was chosen as subject because methods 
of vitamin-// depletion have been best standardized on this animal 
and because the experimental methods required by the problem are 
readily applied to the rat. 

Other researches on animals have shown that the visual sensi- 
tivity of vitamin-// depleted subjects is impaired by the vitamin- 
deprivation, but quantitative statements of the relationship between 
vitamin-^ and visual sensitivity have been lacking in these studies 
(5, IS, 29, 30). In recent years, it has often been reported by 
clinicians that nightblindness (hemeralopia) may be ameliorated by 
the administration of vitamin-ci, but such studies have lacked the 
thoroughness required to reveal fundamental facts concerning under- 
lying visual processes (2, 4, 9, 16, 17, 18, 28). 

After the present study had in large part been completed, two 
researches, similar to the present one except that man was used as 
subject, were published; one by Wald, Jeghers, and Arminio (33) 


^Received In the Editurial Office on October 3, 1940. 
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and another by Hecht and Mandclhauni (14). 'I’he material pre- 
sented in these papers is in many respects siifjerinr to that sum- 
marized here, yet our data differ in certain details and throw some 
additional light on the problem. 

It was a further purpose of the present study tn test the adet|uacy 
of Hecht’s photochemical theory (11, 12) on Mime vertebrate animal 
other than man, particularly one whose eye was atypical with respect 
to the cliaracter of the retinal elements. 'I’he rat is such an animal. 
So far, all dark-adaptation data which are extensive enough for 
mathematical treatment according to Hecht’s theory have been nh- 
tained either from man (10, l.I, 32) or from invertebrate animals 
(see 11, 12, 1 .3 ) . 

The third purpose of the .study was to supply information — 
possibly crucial information — concerning the cpiestion of duplex 
vision in the rat. Most of the past researches have attacked the 
problem by attempting to determine whether or not the rat can 
discriminate color per se, Watson and Watson (36), Munn (24, 
25), and Coleman and Hamilton (1) failed to obtain discrimination 
of color when all other properties of tlie visual stimulus were con- 
trolled. On the other hand, Walton (35), .Muen/inger and Rey- 
nolds (27), and Munn and Collins (26) claim that the discrimina- 
tion of color is possible in the. rat if training is continued long enough 
under the proper conditions. 

When the problem of duplex vision was approaelied via the lu- 
minosity curve and electrical methods of recording retinal potentials, 
Graham and Riggs (7) secured negative results. It may he ques- 
tioned, however, whether the electrical method of determining the 
visibility curve is at all satisfactory for phouipic levels of illumination 
(see Graham, Kemp, and Riggs, 6). The results of Graham and 
Riggs therefore probably have little significance for the problem of 
color vision in the rat. 

Anatomic evidence is no less equivocal than the electrical and be- 
havioral data. For a long time, it was believed on good histological 
evidence (see 19) that the eye of the rat pos.scssed rods exclusively, 
but recently Menner (21) and W^alls (34) have argued that cones 
may be found in the rat’s retina when certain histological methods 
of preparation as well as particular stnicturid differentiii are 
employed, 

A summary of the evidence for and against roil-cone vision in the 
rat thus leaves one uncertain as to the conclusions wliicli m;iy be 
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drawn. Now in the case of man, the dark-adaptation curve consists 
of two distinct segments which are presumably correlated with the 
respective functions of the rods and cones. If the separation of 
the human dark-adaptation curve into two parts is really an indica- 
tion of duplicity in retinal function, one might well attempt to settle 
the question of duplex vision in the rat from dark-adaptation data. 
This then was the third object of our study. 

B. Apparatus and Method 

The present study involved, in its preliminary phases, the develop- 
ment and construction of a new discrimination apparatus. This 
device has been fully described in an earlier paper (23) and need not 
he discussed here. 

Animals were always required to discriminate a dark from a lighted 
panel. They signified their choice hy depressing a lever located 
beneath each of the two panels. When the choice was correct, a 
“shot” of food was delivered into a tray situated midway between 
the two panels (8, 23). The animals were shocked for an incorrect 
choice. 

Rats were trained with the brightness of the lighted panel at 3.2 
millilamberts. About 150 to 250 trials were required to reach 
the criterion of 38 correct choices in 40 successive trials. This was 
exclusive of 50 preliminary trials in which all lever-responses were 
rewarded. After the original light-dark discrimination had been 
mastered, the brightness of the illuminated panel was reduced step 
by step until the lower limit of discriminability was reached. 

In dark-adaptation tests which were begun after the preliminary 
training just described was completed, each daily session with a rat 
involved a “pre-test” and a “test” procedure. Pre-test trials were 
controls to make certain that a rat was fully capable of passing at 
the brightness level at which he was to be tested in dark-adaptation 
trials. Accordingly, the rats were required in the pre-test period 
to give either 10 correct responses in 10 trials or 18 correct responses, 
in 20 trials. 

After pre-test trials, the animals were subjected to light-adapta- 
tion for one hour. This was done in a box, 8 by 10 by 12 inches, 
whose inner surfaces were painted a glossy white and illuminated 
by means of a 150-watt lamp which was located on the rear wall 
of the box. The light-adaptation period was one hour in length 
in order to insure a high and rather constant degree of light-adapta- 
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tion in all tests and in all animals. Rats were always quite active 
durinK this period; they never seemed to sleep nnr did they appear 
to he attempting: to avoid the lifilit. 

Following light-adaptation, dark-adaptatinn tests were given at 
the hriKhtness level used in the pre-test period, and this one bright- 
ness was the only one used in the dark-adaiitatioit tests nf one day. 
The brightness was used on successive davs, usu.illy three to seven 
days, untfl tlie ‘'threshold-time" of that hriL'httiess coidd be ascer- 
tained. 

It was, of course, threshold-time rather than tlirexlutld-hriEhtness 
which was the dependent variable in our procedure, for the. brightne.ss- 
level was always kept constant throughout any period of testing. 
The rat simply made lever-responses as rapidly as it ate and was 
disposed to press, and the dark-adaptation time of each response 
was recorded. Correct and incorrect responses, recorded in this 
way, were summed for each five-minute period of dark-adaptation. 
Daily tests at one brlghtne.ss were continued until ainmt 50 re- 
sponses had been obtained for each five-minute period. 'I'he per- 
centage of correct rcsponse.s for e.ach perhul was then computed, 
and the threshold-time assigned by interpolation of the 7.5 per cent 
point. 

Rats were ordinarily tested for one-half hour. At high brightness- 
levels, where the threshold-time was ratlier small, siiorter intervals 
were employed, The time of dark-adaptation !U which testing was 
begun for a given te.st-brightncss was fouml by several days of trial- 
and-error and by reference to thresholds previously secured. In 
the case of every animal, several "practicc-tcst.s" were given the ani- 
mal before taking threshold-data in order to accustom the rat to 
the light-adaptation box and also in order that the experimenter 
might determine the proper time of dark-adaptation at which to 
begin testing. 

The motivation of the animals was controlled by the rationing of 
food to individual rats. 

C. Results 

In accordance with established procedure used in the preparation 
of vitamin-zf deficient rat.s, 27 female albino rats taken from four 
litters were weaned at 20 to 23 daj's of age and idaced at that time 
on a vitamin-zl free diet. About six weeks on such a diet were suffi- 
cient for the appearance of the usual symptoms of vitamiiv-,/ defi- 
ciency. After this period training and testing were hegim. 
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The time required to make the desired measurements was much 
longer than that during which depleted animals ordinarily live. After 
some experimentation, it was found that the oral administration of 
about four units of the vitamin was capable of producing growth 
in animals whose weights were falling off rapidly. The effects of the 
dose usually lasted from 8 to 15 days. The administration was 
repeated whenever declining weight of an animal indicated that 
death from vitamin-Af deficiency was near. In spite of these precau- 
tions, eight rats of an initial group of 27 died before they could be 
trained, and nine more succumbed before thresholds could be ob- 
tained. Threshold-data were finally secured upon 10 female hypo- 
vitaminized rats. 

A group of four female rats was used to obtain normal data with 
which to compare vitamin-^ deficient animals. The normal group 
was maintained on exactly the same z/-free diet except that weekly 


TABLE 1 

Thresholds During Dark-Adaptation of Hypovitaminized Rats 
(Time in Minutes) 


Subject 

6.5 

6.0 

Log Micromillilamberts 

5.5 5.0 4.5 4.0 

3.5 3.0 

2.5 

35 

6.4 


10.3 


18.8 

21.1 

53.9 



(3) 


(8) 


(4) 

(8) 

(4) 


38 


6.3 


18.5 







( 3 ) 


(6) 





41 

2.9 

4.3 


12.2 


27.5 

43.3 

76.6 


(+) 

(4) 


(8) 


(12) 

(8) 

( 3 ) 

42 

4,4 




17.8 



58,3 


(3) 




(2) 



(8) 

44 


8.9 

9.3 


21.8 

26.5 

56.6 

81,0 



(9) 

(4) 


(7) 

(7) 

(5) 

(4) 

48 

12.7 

20.9 





32.9 

87.0 


(4) 

(8) 





( 3 ) 

(8) 

57 


11.7 



17.1 


31.4 




(5) 



(4) 


(8) 


58 







36.3 









(3) 


50 




18.9 


37.3 







(9) 


(4) 



62 


5.1 

13.7 



21.2 

42.7 

51.1 



(4) 

(9) 



(3) 

(8) 

(12) 


The figui'es in parentheses indicate the number of days after the adminis- 
tration of a minimal dose of vlatmin-r? at which the threshold testa were 
begun. 
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THRESIIOI.IIS 

llURlNf. DaRK- 
( TlitE IN 

Aiiaptatios 

.StlNUTM) 

OF Normm. 

Rath 

Lnjr micro- 


SiiUjrrl«i 


millilamberM 

1 

12 

20 

30 

+.0 

5.1 

5.1 

4. ft 

3.5 

3.5 

11.5 

9.7 

9.9 

8.2 

3.0 

lf..5 

14.9 

13.5 

13.7 

2.5 

19.5 

2.1.2 

20.5 


2.0 

27.3 

31.0 

29.4 

25.4 

1.5 

38.4 

46.2 


39.3 



FIGURE 1 

The Dark-Adaitation Curves of Normai. (Dots) anu Vitamis-a7 
Deficient (Squares) Rats 

doses of cod liver oil were administered. Tlie vitamin-// depleted 
and normal animals were of approximately the same age. 

Tables 1 and 2 and Figure 1 summarize the timc-thre.sholds of 
dark-adaptation in normal and //-avitaminotic rivts. Table 1 in- 
cludes the thresholds secured for the 10 liypovitaminized animals; 
comparable values for the four normal animals appear in Table 2. 
The brightness range of the tests is, as indicated, 11,2 x 10" mic.ro- 
millilamberts to 3,2 x 10^ micromillilamherts. 

From these data, the following observations may he made: (a) 
Dark-adaptation of the normal rat proceeds relatively slowly, for it 
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is still definitely in progress at the end of 50 minutes, {b) The 
curve of the ..4 -avitaminotic subjects is displaced about two log 
units above that of the normal rat, but otherwise shows the same 
general form as that of the normal subjects, (c) There seems to be 
no shift in the adaptation-curve of the rat which could be interpreted 
as representing a division of rod- and cone-function such as is typi- 
cally found in similar curves for man. (d) The administration of 
minimal sustaining doses of vitamin-.^ apparently has no significant 
relation to the thresholds of the /^-deficient animals. This is indi- 
cated by the fact that no consistent variation in threshold values 
occurs with varying periods after administration of sustaining doses 
of vitamin-yi. (e) The relative consistency of the thresholds of 
hypovitaminosis indicates the remarkable degree of homogeneity of 
the group of rats with respect to the visual defect which results from 
the degree of hypovitaminosis obtained in the present study. 

D. Discussion 

In the introduction to this paper three problems were raised: 
{a) the question of whether or not the importance of vitamin-y^ in 
the visual process that has been claimed in clinical work can be 
substantiated in a crucial experiment in which unrestricted control 
of vitamin-yf storage is possible; {b) the nature of the dark-adapta- 
tion process in the rat and the conformity of . this process to the 
photochemical theory of vision; (r) the question of duplicity of 
function in the visual mechanism of the rat. Let us discuss these 
problems in the order mentioned. 

The results obtained here indicate without question the impor- 
tance of vitamin-yf in processes of vision. They do not necessarily 
indicate that vitamin-yf is involved in the photoreceptor process 
itself, for it is conceivable that the effects obtained might have re- 
sulted from secondary relations of vitamin-y^ chemistry to the 
photochemical process. Wald’s finding (31), however, that vita- 
min-yf is liberated in the decomposition of visual purple, seems to 
indicate that the substance is of primary importance in vision. 

Although Wald, Jeghers, and Arminio (33) and Hecht and Man- 
delbaum (14) have reported similar results for man, the present 
findings clear up a question not satisfactorily answered by the 
other studies. One cannot obtain nightblindness in all human indi- 
viduals placed on a vitamin-y^ free diet; only a few, particularly 
those suffering from liver dysfunction (see 14), will react. This 
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is prohnbly rplated to the fact lha! the sttira^rc of vitamin-// in the • ' 
liuman individual is cxcTcdinuh diflieult to depletr. The niphthlind- 
ness produced in rats when standard conditions of vitamin-./ deple- 
tion are observed is cxeet‘dinj*K' iinfforin and can leave no doubt as 
to the KCnuine nature of the effect. 

It should he pointed out, however, that tlie niuhtidindness oh- 
tained in rats was liv no mean- complete. 'iVt one inicht cMpect 
more pronounced defects because the vitamin-./ delicienej- was un- 
doubtedly acute, 'rile meanintt of this is not clear, but it inijtht he 
arRued that vitamin-./ is not concernetl as fuiidainentally in the 
visual process as the pliysi<doirical results of Wvald (dl) wtiuld lead 
one to believe. 

If the present curve of dark-adaptation in ./".ivitaiiiinosis is com- 
pared with similar curves of the liuinait studies, it will he noticed 
that the curve above shows a nmcli more maiked deviation from 
the normal curve in its initial portion th.an do the latter curves. 
No explanation of this difference seems particularly attractive at 
present. It may be a genuine Jifference between the elTccts nf 
vitamin-// depletion in man and in the rat. 'rhrn aRain it may be 
due to some alteration in the behavior of the rats in tlie HrIu- 
adaptatimi box wbicb permitted greater .adaptation to the HrIu in 
depleted animals than in nonn.al rttts. 

The question of the nature of the dark-adaptatiim process in 
the rat may now be discussed. Piob.-ddy tire first important imint 
to be mentioned is that the rat's curve has less slope, that is. it 
descends more slowly and for a lotiRcr time, than flic liuman dark- 
adaptation curve. An examination nf the data from wliicli the 
curve was computed indicates that this fact may he accounted for, 
at least in part, on the basis of the threshold-criterion wliich was 
used, (The reader will recall that 75 per cent passing was taken 
as the threshold-time,) The curves of improvement in performance 
frorn which the thresholds are computed arc found to have less .slope 
for the lower brightness values. This means that had a lower 
criterion of passing been used, the dark-adaptation curve itself svould 
seem to possess a velocity udiich is more nearly that of the normal 
human curve. 

The bearing of the present data on Heclif’s photochemical formula- 
tions is unfortunately clouded by insufficient acciiracy of the ob- 
servations themselves. 'I'lie dark-adaptation curves of imlividiial 
animals and of the group arc fitted fairly uadi by the birnolecular 
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equation (see 12), but certainly no crucial significance can be 
attached to the fit. 

It is similarly impossible to reach, from these data, any assured 
conclusions concerning duality of visual function. It is certainly 
true that two segments, such as one expects to find in the eye 
pos.sessing rods and cones, are not evident in the dark-adaptation 
curve obtained here. This cannot be discounted, but like the other 
studies already reported on the rat,- it does not constitute crucial 
proof on the question, for it may be argued that not enough threshold 
values have been obtained and that the curve quite possibly does not 
cover the range in which cones function, if they do, in the rat. It 
is also possible, granting duplex vision in the rat, that rod- and 
cone-processes are not as clearly segregated functionally in the rat 
as they are in man, and that it therefore may be more difficult to 
demonstrate experimentally relationships dependent upon them. 

E. Summary 

The dark-adaptation of albino rats was measured by means of a 
discrimination-technique in which rats were required to choose be- 
tween a lighted and a dark panel. The dark-adaptation curve of 
four normal and 10 Af-avitaminotic rats was secui'ed. It was found 
that: (a) the curve of hypovitaminotic subjects was displaced about 
two log units above that of the normal rat, but it was otherwise of 
the same general form as that of normal subjects; (^) there was 
no shift in the adaptation-curve of the rat which could be inter- 
preted as representing a division of rod- and cone-function such as 
is typically found in similar curves of man. 
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COMPARISON OF COPULATORY BEHAVIOR OF MALE 
RATS RAISED IN ISOLATION. COHABITATION, 
AND SEGREGATION*! 

Laboratory of Experimental Biology, American Museum of 
Natural History 


Frank A. Beach 


A, Introduction 
1. Results of Earlier Investigations 

Steinach (1936) stated that male rats isolated for several months 
suffer testicular degeneration and consequent loss of copulatory re- 
actions to the sexually-receptive female. If such males are subse- 
quently permitted prolonged contact with female rats, testicular 
function is restored and mating behavior reappears. Stone (1922, 
1923) reported normal sex drive in male rats raised in isolation from 
weaning to approximately 75 days of age. A few of these males 
experienced temporary difficulty of orientation to the female during 
initial periods of copulation. Comparable difficulty is displayed by 
sexually-inexpcrienced male rabbits (Macirone and Walton, 1938). 

Male rats aroused by contact with the estrous female tend to 
become indiscriminate in their sexual aggression and to mount any 
other rat regardless of its sex or condition of receptivity (Stone, 1922; 
Lashley, 1938). Male rats accustomed to receiving receptive females 
in a certain cage tend to mount any other rat placed therein regard- 
less of its behavior pattern (Jenkins, 1928; Beach, 1939). Com- 
parable behavior is displayed by sexually-experienced male rabbits 
(Brooks, 1937; Edwards, 1940; Macirone and W^alton, 1938). 

When male animals are subjected to prolonged segregation 
homosexual mating attempts are frequent. This has been found true 
in the case of monkeys (Kempf, 1917), rabbits (Brown, 1937), 
guinea pigs (Avery, 1925; Louttit, 1927), and rats (Stone, 1924; 

*Received in the Editorial Office on October 10, 1940. 

^Supported by a grant frorti the Committee for Research on Problems of 
Sex, National Research Council, this experiment was begun in the Labora- 
tory of Physiological Psychology at Harvard University and completed in 
the Laboratory of Experimental Biology at the American Museum of 
Natural History. 
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Jenkins, 1928: Beach, 1938). Male raf-i ^ejireaateil for several 
months dispilay a hyponormal lietciowsvaal drive anti a liypernunnal 
homosexual drive as measured in the Otlumhia Ohsmiciurn Ap- 
paratus (Jenkins, 1928). 

2. Piirpme iff the Presrni lnre%tli)tilitin 

The preerU work was umlertahen in an alfiuiipt to answer four 
question-s. (r/) If male rats arc raised in iudatioit from weaiiinR to 
maturity do they slunv a weak sex drive? Steinach's results sug- 
gest a positive answer to this tiurstion. (/>) When such rats first 
copulate with a receptive female is the mating pattern perfect? 
Stone's findings in this respect deal with tiiales which were sexually 
but riot phy.siologically mature. Further, the nature of Stone’s experi- 
ments necessitated frequent ohscrvaiion periods tluring wliich the 
majority of his isolation c-ases were permitted contact witli aduU 
rats, (c) If male rats are raised with females how will their .sexual 
behavior compare with that of other males deprived of hetertwextial 
contact? Findings cited above indicate that exiierienced rats should 
show a -Strong sex drive and perfect ciipulatory pattern, (d) If male 
rats are raised in segregatinn from weaning to maturity how will 
their sexual behavior compare with that of isolated and td experi- 
enced males with respect to .strength of drive, and accuracy of enpu- 
latory reactions? Earlier findings .suggest that such males would 
display relatively weak sex drive; hut tlicre is no e\’idence regarding 
the heterosexual mating pattern displayed. 

B. Exi'eri.mh.N'tai, .Mi;THf)P.s 
1. Subjecls and Colnny Condilions'^ 

Fifty-five male rats 21 days old were divided hy the split-litter 
technique into three experimental groups, 'rwenty-two males were 
raised in isolation from the day of weaning; .ind throughout tlic 
experiment these animals had no contact with t)tlicr rats .save during 
the copulation tests. Seventeen males were raised in segregatifsn until 
they were 40 dny.s old; and from this time vmtil the heginning of 
the copulation tests 10 females were kept in the living cages witli 
these experimental males. Females used for colialiitation witli these 

"During the latter part of the experiment assistance in colony maiiitciiance 
was rendered hy the per.sonncl of the Works Progress .AdioiniMraiimi, 
Official Project No, 665-97-102. 
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males were sterilized by uterine ligation (Beach, 1938). Each week 
the used females were removed and fresh females were caged with 
the males. Pseudopregnant females were thus replaced by animals 
displaying normal estrous cycles. Sixteen males were segregated 
in one large cage from the day of weaning until the completion 
of the experiment. 

All animals were raised under reversed light-dark conditions 
which brought the females into heat during the day and facilitated 
the conduction of sex tests at that time (Beach, 1938). Experimental 
animals were fed Purina Dog Chow, supplemented twice weekly with 
lettuce, and three times weekly with bread and milk. 

2. Copulation Tests^ 

Sex tests were initiated when experimental males were 100 to 
110 days of age. Three days before the first test the females were 
removed from the living cage of the cohabitation group, and there- 
after these males had contact with females only during the observa- 
tion periods. 

Receptive females for use in copulation tests were selected on the 
basis of tlieir reaction to non-experimental males of known sexual 
vigor. Experimental males were allowed a 15-minute pretest 
adaptation period in the observation cage. At the conclusion of this 
interval the receptive female was dropped into the cage, and the test 
lasted 15 minutes from the time of the first copulation. If no copu- 
lation occurred the test lasted 15 minutes from the introduction of 
the female. During the observation period the following data were 
kymographically recorded: (a) activation time,^ (b) copulations, 
(c) attempts,^ (d) vaginal plugs. Atypical methods of copulation 
were noted, and when no copulation occurred the male’s responsive- 
ness to the receptive' female was rated on the following 3-point 
scale (Table A). 


“The technique and apparatus employed in our observations of sexual 
activity in the male rat have been described and illustrated in an earlier 
paper (Beach, 1940). 

■‘The number of seconds elapsing between the introduction of the female 
and the male’s initial copulation is called the activation time. In an 
“attempt” the male mounts and palpates and may deliver pelvic thrusts. 
The general weakness of the response and the absence of the backward 
lunge associated with dismounting indicates that intromission was not 
achieved. 
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rAllM' A 

Ratinn Urhav'iMi n< llir walr 

(( Pay* lui .lUfiKiitti lit ffiDaiic- at any lime. 

1 Iilvcsli)jalf» friiiair I'firfly iinrr nr IMirc iltiiiiiy; th>- let,!. 

2 t'Ahiltili ifiiM •iiMaiiirtl iiitirr*>I in Ihr full living 

hr/' ainnil ihr ragp- Shmi » ilii ri i«)rlii i’ nf t i« itriiicilt, 

3 Pprsi'lFiU ilivirviigjiiii/i iii ihr tcnialr ii m i iiiii|i.yiiirii In , 

tir ri'viiiti in, ilrliiiiir rvi itcllirlll. Mali" jiinilii aliniil ihr 
rage, rlimhii nver ihr (rinair ftrijtiriilly , i-iivltri her 
aKaillM ihf Mlk■^ of ihr laKr. irrlllv ahmsl In nipiilaU'. 
Male iluv minim ihr tciiialc inn ilniv ii<ii palnair nr 
excruie pclvii' ihiiiMv 

Occasltinally a male attackdl tlir rivrptivr frnialc anti ivas given 
a rating of “Uglit." Mild biting of the female's ear, or pulling her 
about the cage witli the teeth was not scored as lighting. 

All experimental mules were given seven copiilation tests with a 
3-(lay intertest rest, 'rwcniy-one males yvliich failed to coinilaie 
during the lir.st seven tests were given 20 additional tests. 

C. E.xi’krimh.ntai. Rhsi i.rs 
1. Propijrti'iii Ilf Ciifiiilafiirs in F./nb (h>iuf> 

Tabic 1 indicates that during tlie lirsr seven tests ibe highest per- 

TABI.E 1 

Per Cent or Each CIroiip C'oeiii.AriNi; Durin/: rin: i-msr Suv'en 'rnsrs 

Per cent nf nrmip 


Group 

A’ 

C’npiilainrs 

(’i/piilating 

Isolation 

22 

IS 

69 

Cohabitation 

17 

9 

53 

Segr egation 

Ifi 

4 

25 


centage of copulators was found in the group raised in isolation. 
The group raised with females contained the next higliest percentage 
of copulators; and the segregation group the lowest percentage. 

Table 2 shows that 20 additional tests given to non-copulators 
from each group elicited copulatory behavior in tlie case of 100 per 
cent of the isolation animals, 80 per cent of tlie cohahitation males, 
and +S per cent of the segregation cases. These data refer to only 
a part of the noncopulators in each group, for not all noncopulating 
cases could he given extra sex tests. 
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TABLE 2 

Performance op Noncopulators Given 20 Additional Tests 


Group 

N given 
extra tests 

N copulating 

Per cent 
copulating 

Isolation 

3 

3 

100 

Cohabitation 

10 

8 

80 

Segregation 

11 

5 

45 


Values presented in Table 2 suggest that if all animals had been 
given 27 instead of seven sex tests the actual number of copulators 
would have been higher, but intergroup relationships would not 
have been materially altered. 

The percentage of each group copulating during each of the first 
six tests is shown in Table 3. These figures indicate that males 

TABLE 3 

Per Cent of Each Group Copulating in Each of the First Six Tests 

Per cent of group copulating 

Group N Test Test Test Test Test Test 




1 

2 

3 

4 

5 

6 

Isolation 

22 

41 

50 

50 

59 

59 

64 

Cohabitation 

17 

24 

35 

24 

35 

24 

29 

Segregation 

16 

0 

13 

13 

19 

19 

19 


raised in isolation began copulating earlier in the test series than 
did animals raised under other conditions. Males raised with females 
copulated earlier than males raised in segregation. Since these are 
not cumulative scores the values do not coincide with data shown 
in Tables 1 and 2. The earlier tables deal with animals copulating 
at any time in the first seven tests; whereas the method of presenta- 
tion employed in Table 3 permits fluctuations such as occur in the 
records of the cohabitation group, wherein on the third test the 
percentage of copulators is lower than it was on the preceding test. 

Data included in Table 3 suggest that the intergroup differences 
shown in the preceding tables were established in the first sex test, 
and persisted throughout the series. 

2. Comparison of Copulators in each Group 

Table 4 shows that copulators raised in isolation displayed mating 
activity in a higher percentage of the first seven tests than did sexually 
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TABLE 4 

Comparison of Copui.ators in the First Seven Tests 



Isolation 

Cohabitation 

Segregatioi 

Copulators 

15 

9 

4 

Tests Given 

105 

63 

28 

Tests Positive 

85 

38 

16 

Per Cent of Tests Positive 

81 

62 

57 


active males in the other two groups. Copulators raised in cohabita- 
tion copulated in a higher percentage of tests than did cojiulators 
raised with males. 

Table 5 shows that the average number of precopulatory attempts 

TABLE 5 

Precopulatory Attempts in the First Three Positive Tests for Copui.ators 

IN Each Group 


Group 

Copulators 

Positive Tests 
Precopulatory Attempts 
1 2 

Isolation 

IS 

2.1* 

0.8 

Cohabitation 

9 

0.3 

0.7 

Segregation 

4 

0.2 

1.8 


*Elimination of the score of one male who attempted 22 time.s prior to 
the initial copulation reduces this average to O.S. 

in the first positive test was roughly equal for copulator.s in all 
three groups with the exception of one isolation animal which 
attempted 22 times before achieving copulation. In the second and 
third positive tests isolation and cohabitation copulators displayed 
nearly the same number of precopulatory attempts, while copulators 
raised in segregation attempted somewhat more frequently. 

Table 6 indicates that copulators raised in isolation or in co- 

TABLE 6 

Average Copulations Per Positive T est for Copulators in Each Group 

Average copulations 
Positive tests 
1^'rst Second 

9.4 ^" 14 . 5 '” 

8-0 H.fi 

10-0 10.(1 


Copulators 

Isolation 

Cohabitation g 

Segregation a 
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habitation tended to deliver more copulations in the second positive 
test than in the first. Copulators raised in segregation shotved no 
such increase in average number of copulations in successive posi- 
tive tests. 

In three successive positive tests 13 copulators raised in isolation 
delivered a total of 121, 181, and 186 copulations respectively. This 
finding, in harmony with data shown in Table 6, suggests that the 
number of copulations tends to increase in subsequent tests ; but 
the curve levels off rapidly, and after the second or third test there 
is no significant increase. 

3. Responsiveness Ratings for each Group 

Table 7 and Figure 1 show that in negative tests males raised in 

TABLE 7 

Responsiveness of Animals in Each Group in the First Seven Tests 


Group 

Cases 

rated 

Total 

ratings 

given 

0 

Per cent of ratings 
in each category 

1 2 3 Fight 

Isolation 

12 

54 

7 

9 

11 

56 

17 

Cohabitation 

14 

57 

66 

11 

13 

10 

0 

Segregation 

IS 

70 

74 

1 

7 


1 


isolation were more responsive to the receptive female than were 
males raised under other conditions. Males raised with females 
were slightly more responsive than males raised in segregation. 
During tests in which no copulation occurred isolation males re- 
ceived a low percentage of 0, 1, and 2 ratings and a high percentage 
of 3 ratings. Males raised in cohabitation and segregation received 
a high percentage of 0 ratings. 

Eight males raised in isolation attacked the female. Four of these 
cases fought with the female during the first test; three others 
fought during the second test; and one isolation male attacked the 
receptive female in both the first and second tests. None of the 
males fought after the second test. One male raised in segregation 
attacked the female in the first test. Cohabitation males never fought 
with the female. 


4. Body Weight for each Group 
Table 8 indicates that males raised in isolation were heavier at 
the time of the first sex test than were animals in the other two. 
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RESPONSIVENESS OF MALES IN EACH GROUP. 
PER CENT OF TOTAL RATINGS FALLING IN 
EACH CATEGORY 



figure 1 

Comparison op Copulatory Behavior of Male Rats Raised in 
Cohabitation, and Segregation 


Isolation, 
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TABLE 8 

Average Weight of All Animals in Each Group at the Time of the First 
Test (100-110 Days Old) Compared to Norms Published by Donaldsen 

(192+) 


Group 

N 

Average 

Grams weight 
Highest 

Lowest 

Isolation 

22 

326 

380 

260 

Cohabitation 

17 

26+ 

350 

190 

Segregation 

16 

251 

335 

160 

Donaldsen 

50 

223 

28+ 

1+6 


groups. Males raised In cohabitation were heavier than segregated 
males. All three groups show considerable overlap. Donaldsen 
(1924) found the average weight of stock albino males at 120 days 
of age to be 223 grams, which is much lighter than the lightest of 
our experimental groups. Donaldson’s figures are based upon animals 
of Wistar stock, from which our colony was originally derived. It 
appears therefore justifiable to draw the comparison between present 
data and those of Donaldsen. 

The intergroup differences in body weight cannot be referred to 
a genetic difference for the groups were divided by the split-litter 
technique. Diet was constant for all groups. It follows that weight 
differences were the result of varying conditions under which the 
groups were raised.'’ 

Table 9 reveals that copulators tended to be heavier than non- 
copulators within each group. 


TABLE 9 

Average Weight of Copulators and Noncopulators in Each Group Dur- 
ing the First Seven Tests 


Group 

N 

Copulators 

Grams weight 

Noncopulators 

N Grams weight 

Isolation 

15 

3+9 

7 

329 

Cohabitation 

9 

316 

8 

2+7 

Segregation 

+ 

293 

11 

268 


°In this connection it is of interest to note that Donaldsen obtained 
results directly opposed to our own. “The foregoing data,” he writes, “rep- 
resent the usual results under moderately favorable conditions. . . . Isolated 
animals grow less well than those kept together” (1924, 'p. 179). 
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D. Discussion 

1. Initial Sex Behavior of Males Raised in Isolaiion 
Craig observed that male (loves raised in isolation often mounted 
the female in atypical fashion and displayed incomplete courtship 
patterns in initial sex tests. 

Tlie sexual reaction of the male (dove) is, in its motor 
aspect, very completely and definitely provided in the innate 
nervous organization. When a dove performs an instinctive 
act for the first time, it generally shows some surprise, be- 
wilderment, or even fear; and the first performance is in a 
mechanical, reflex style, whereas the same act after much 
experience is performed with ease, skill, and intelligent adapta- 
tion (1914, p. 132-133). 

Eight sexually-inexperienced male rats observed by Stone executed 
their first copulation in a manner typical of an experienced copulator. 
Six other males mounted the female but did not palpate or exhibit 
pelvic thrusts. Fourteen males mounted and palpated without pelvic 
movement. Two young males mounted the female’s head, showing 
palpation and pelvic thrusts. These observations lead Stone to 
conclude that, “in general the initial copulatory act of the young 
male resembles that of the experienced adult so closely that differ- 
ences are not easily discernible” (1922, p. 123) ; and that his results 
substantiated “the generally accepted view that the copulatory re- 
sponse is the action of an hereditary mechanism” (ibid p. 147). 

Stone added, however, that, "the copulatory pattern is a com- 
pound of both native and modified native or acquired responses" 
(ibid p. 148). Relative to the incomplete and disoriented initial 
mating responses of some animals Stone advanced the following 
explanation ; 

The slight irregularities . . . may be variously explained. 

In some instances they are probably the result of physiological 
immaturity of some of the structures involved; in others, due 
to incomplete integration of the elementary activities of the 
copulatory unit or to incomplete dissolution of these elements 
from other distinctly foreign units with which they have 
functioned previously; or, again, they may arise from the fail- 
ure of neural arcs of the copulatory act to gain priority over 
other arcs aroused by stimuli acting simultaneously with the 
stimulus adequate to evoke the copulatory act (1922, p, 147). 
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Twelve of the 15 copulators raised in isolation in the present 
experiment copulated normally during the first contact with the 
receptive female. Activation times and precopulatory attempts scored 
by these animals were comparable to those of copulators in other 
groups. Three additional males in this group mounted the female’s 
head during the first test, and one animal attempted 22 times before 
achieving a complete copulation.® The first of Stone’s explanations 
is not applicable in the present case for all males were physiologically 
mature. Since all copulators raised in segregation displayed only 
the normal mating pattern, the atypical behavior of three isolation 
cases cannot be referred solely to lack of heterosexual experience. 

Head-mounting on the part of the isolation males appeared to be 
a product of two factors; (a) extreme excitement of the male, and 
(b) temporary inaccessibility of the receptive female. Usually the 
estrous female darts away from the investigating male and then 
crouches. When the pursuing male reaches her (and the direction 
of hi's approach is dictated by the fact that he is pursuing) he mounts 
from the rear; and with the placement of his forepaws upon her 
sides the female exhibits lordosis. None of the males in the present 
experiment head-mounted a female which had just run away. Head 
mounts occurred when the female’s back was against the cage wall, 
and when she, was therefore inaccessible for normal copulatory 
coupling. 

Abortive coupling is not restricted to inexperienced copulators. 
Recently we have observed that experienced males aroused by sev- 
eral copulations with the estrous female will occasionally head- 
mount the female when she backs into a corner during a period of 
temporary resistance. 

In general present data with regard to initial copulatory behavior 
of male rats raised in isolation confirm the findings of Stone, sug- 
gesting that the inexperienced male is capable of normal copulatory 
reactions upon his first contact with the receptive female. 


°It is important to note that during the tests in which these irregularities 
were observed the same males executed numerous normal copulatory acts. 

’More recent experimentation strongly indicates that the size of the ob- 
servation cage is an important factor affecting the amount of abortive 
mounting on the part of an excited male confronted with an actively 
receptive female. If there is room for the female to keep moving away from 
the male so that her sexual posturing does not; bring her “face-to-face” 
with him, atypical coupling is greatly reduced or entirely eliminated. 
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2. Comparison of Sex Drive in the Three Groups 
Our results are at variance with Steinach’s report of loss of sex 
drive in isolated male rats (1936). Present findings indicate that 
males raised in isolation are more easily excited by the female than 
are males raised with other rats. Ball has noted that "several stimuli 
which seem to make the animal excited raise the level of sexual 
excitability” (1937, p. 3). 

We have defined "responsiveness” in terms of the vifior and per- 
sistence of the male’s investigation of the incentive animal. Isolation 
animals received higher responsiveness scores than did animals 
raised in segregation or with females. Males raised in Isolation were 
more vigorous and persistent in their investigaton of the female; a 
fact which may logically be attributed to the novelty of contact with 
any other rat. An estrous female intensifies her receptive beliavior in 
response to active investigation by the male. Increase in tlie amount 
of sexual posturing on the part of the female reciprocally heightens 
the male’s excitement and increases the probability of copulation. 

The excitement experienced by isolation males during their first 
contacts with another rat is reflected in the number of fights re- 
corded. This behavior did not arise as a result of the female’s refusal 
to mate, but usually followed a period of intense heat behavior on 
the part of the female and increased excitement on the part of the 
male. The rapid rise in the level of excitement culminated in an 
attack instead of a copulatory pattern. Rapid adjustment is indi- 
cated by a complete cessation of fighting after the second test. Males 
which attacked the female in early tests invariably copulated later 
in the series. 

It may be suggested that, due to the novelty of contact with 
another rat, males raised in isolation conducted more extensive and 
intensive investigations of the stimulus animal than did males raised in 
segregation or cohabitation. In response to this persistent investigation 
by isolation males, the female increased the frequency and vigor of 
her sexual posturing. This intensification and prolongation of the 
female’s heat behavior in turn elicited copulatory reactions in a rela- 
tively high percentage of the males. 

In an experiment by Jenkins (1928) male rats segregated for 
several months were compared with nonsegvegated controls with 
respect to their willingness to cross an electric grid to get to a re- 
ceptive female. Segregated males scored fewer approaclies, contacts 
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and crossings of the grid than did nonsegregated rats. "When a second 
male was used as the incentive animal males raised in segregation 
crossed the grid more frequently than did nonsegregated cases. To ex- 
plain these differences Jenkins suggested that homosexual tendencies 
were strengthened during prolonged segregation, lowering the lietero- 
sexual drive. Subsequent periods of cohabitation with females in- 
creased the heterosexual drive in some cases. 

Since the present study involved no attempt to test the reaction 
of experimental males to other males we cannot confirm or disprove 
Jenkins’ hypothesis. It seems clear, however, that the probability 
of copulation with a receptive female is definitely lower among rats 
raised in segregation than among males raised with females or raised 
in isolation. 

3. Bndy J'F^ eight and Sex Behavior 

All of our males appeared to be in good health. No cases of 
respiratory or labyrinth disorders were noted. The average weights 
of all three groups were above the normal weight reported by Don- 
aldsen (1924). By using the split-litter technique in choosing our 
three groups we attempted to equate hereditary factors. All animals 
received the same diet, and an extra supply of dog chow was con- 
stantly available in all cages. 

Despite these precautions isolation males gained more weight than 
cohabitation or segregation cases. Since copulators were usually 
heavier than noncopulators in each experimental group it may appear 
that intergroup differences in sexual activity are merely reflections 
of differences in body weight. Although greater weight may have 
been partially responsible for the high copulatory performance of 
isolation cases, the following relationships indicate that body weight 
was not the only important factor controlling intergroup differences: 
(a) Table 9 shows that seven isolation cases with an average weight 
of 329 grams failed to copulate; and that nine cohabitation cases 
and four segregation cases averaging 316 and 293 grams respec- 
tively did copulate, (h) Six males raised in segregation and tested 
every fourth day for seven months never copulated although their 
average weight during the last two months was 346 grams. 
(c) Table 3 .shows that in the first six tests the proportion of segre- 
gation cases copulating increased from 0 to 19 per cent, and in this 
24-day period the average body weight of these animals increased 
by less than five grams per rat. 
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E. SUMMARV 

Fifty-five male rats 21 days old were divided hy the srdit-litter 
technique into three groups of 22. 17, and 16 case./ Animals in the 
first group were isolated m individual cages throughout the experi- 
ment. Males in the second group were raised in one cage to 40 
days of age and from that point until the heginning of the cr.nu- 
ation tests this piup was kept in a large cage with 111 .srxuallv active 

females. Maks in the third group were raised in segregation through- 
out the experiment. oiougn 

Copulation tests with receptive females were initiated when the 

th reafter. F'ftyfive males were given seven copulation tests • and 
24 cases which faded to copulate during the first .seven tests were 

P lation test included notes of activation time, nurnlier of conu- 
lons, attempts, and plugs. If no copulation occurred the male’s 
responsiveness to the receptive female was rated 3 point i. 

eation fi) r 1 ‘"""''E n'alea raiac.I in sn^rc- 

achieved coition in a S Copulators raised with females 

raised in segregation (c)^The°Z’^'^> copulators 

but in Le case! 

in an inaccessible position 

lated perfectly whereSLr;/ s-^KrcRation copu- 

those tests in ZtZno cZTZ ^ (0 During 

tended to be more resnnns' Z occurred males raised in isolation 

with females. Males raiseZin” rnales raised 

than males raised in sc^egati!!: more responsive 

showed a tendency to attack the kiakZ ''"^'ttion 

test. Such behavior rarelv ™-n, j ™ i the first or second 

other rats of either sex the case of males raised with 

lating earlier in the test series Z ‘Eolation began copu- 

faised with females copulated earlier inll 

; general males raised in isolation weighed 
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more than males raised with females ; and the latter tended to weigh 
more than males raised in segregation, (i) Copulators in each 
group tended to be heavier than noncopulators raised under similar 
conditions. 

It is suggested that the' high incidence of copulators in the isola- 
tion group is a product of two factors: (a) greater excitability re- 
sulting from the novelty of contact with a second animal ; and 
(b) greater weight. The first factor involves prolonged investiga- 
tion of the female by the male, — the resultant intensification of ' tile 
female's estrous behavior, — reciprocal heightening of the male's state 
of excitement, and its eventual release in copulatory reactions. 

The relative sexual inactivity of males raised in segregation may 
be partially explained on the basis of an increase in homo.sexual ten- 
dencies suggested by Jenkins (1928). 
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EXECUTION OF THE COMPLETE MASCULINE COPU- 
LATORY PATTERN BY SEXUALLY RECEPTIVE 
FEMALE RATS* 

Lahvrntory of Experimental Biology, American Museum of Natural History 


Frank A. Beach 


Female rats in estrous occasionally respond to other sexually- 
receptive females with the execution of portions of the masculine 
copulatory pattern (Long and Evans, 1922; Hemmingsen, 1933; 
Stone, 1938; Ball, 1940). One published report describes sexually- 
receptive female rats which directed masculine mating reactions to- 
ward sluggish males that had failed to respond to the female’s sexual 
posturings (Beach, 1938). 

The complete sex pattern of the male rat first described by Stone 
(1922) and verified by other workers (Ball, 1939; Anderson, 1936; 
Beach, 1940) consists of five elements, {a) The male mounts the 
female from the rear, clasping her sides between his forepaws. 
{b) Moving the forepaws inward, backward and upward, and then 
releasing the pressure, the male palpates the female’s sides with ex- 
treme rapidity, (c) Moving the hind quarters in and out in a piston- 
like fashion the male delivers a number of vigorous pelvic thrusts 
which presumably direct the penis into the vagina, {d) After the 
final pelvic thrust the male’s forepaws release the female and he dis- 
mounts with a forceful backward lunge. The backward lunge often 
carries the male 6 to 10 inches from the female, and an extremely 
vigorous copulator may fall over backward or carom off the cage 
wall, (e) Coming to rest in a sitting position the male licks the 
penis and scrotum for several seconds, often manipulating the exter- 
nal genitals with the forepaws. 

Observers who have described in detail the masculine sexual 
behavior of normal females have emphasized the absence of the fourth 
and fifth elements characteristic of the copulating male’s mating 
pattern. No account has come to our attention in which normal 
females are described as displaying the backward lunge or the post- 
copulatory licking of the genitals. 


•Received in the Editorial Office on October 10, 1940. 
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To Induce masculine sexual behavior in female rats Hall (1940) 
injected 10 adult females with testosterone propionate and studied 
their reactions to normal females in heat. Females rcccivinK the male 
hormone showed ma.sculine niatinff reactions more frequently than 
did untreated females, Further, injected females performed the 
complete male pattern including the backward lunge and postcopula- 
tory genital cleaning. 

The purpose of the present paper is tn report the execution of 
the complete masculine pattern by untreated female rats. This be- 
havior was noted in the course of a current experiment dealing with 
the copulatory behavior of male rats.* At the beginning of each 
day's testing three to six scxually-receptive fcmalc.s, to be used as 
incentive animals with experimental males, are selected from stock. 
A female’s receptivity is tested by placing her with a noncxperimental 
male of known sexual vigor. Each female may be used in several 
tests with different experimental males during the day's work. 
Copulation with a vigorous male frcqtiently appears to increase a 
female’s excitability so that when she is returned to the resting cage 
containing other estrous females she resort.s to the masculine mating 
pattern. 

Recently we were testing a series of sexually active males, using 
three highly receptive females as incentive animals. Tlicse females 
were multiparous rats 10 to 13 months old. During the intertest 
rests we noted that two females were alternately mounting the third 
female. One of the aggressive females was seen to display the back- 
ward lunge and postcopulatory genital cleaning; and when tliis 
occurred an immediate attempt was made to induce repetition of the 
behavior and to record it in motion pictures. 

The aggressive female which had executed the complete male 
pattern was placed in the regular observation cage and allowed a 
few minutes’ rest. The submissive female was then placed in the 
observation cage, and in the next 30 minutes the aggressive female 
mounted her cage mate nine times. Each time that mounting oc- 
curred the bright lights were turned On for movie work; but this 
stimulus disrupted the behavior in question and the mounting fem.ale 
immediately released her partner to retire to a far corner of tlie 
cage. For the next 10 minutes the camera was put aside and 

’■Supported by a grant from the Committee for Research in rroblems of 
Sex, National Research Council. 
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brilliant lights were not used. In this period eight partial mountings 
and three complete acts were observed. 

The completeness of the act was unquestionable, and the back- 
ward lunge was quite pronounced, carrying the mounting female 
several inches from the animal she had just released. ■ Each time 
the backward lunge occurred the copulating female assumed a sitting 
posture and assiduously licked the genital region in a manner charac- 
teristic of the copulating male. In a final attempt to obtain a per- 
manent record we were able to film one complete act in which the 
backward lunge, though present, was somewhat weaker than usual. 

At the conclusion of these observations the submissive female was 
returned to the resting cage, and immediately the second aggressive 
female mounted and displayed the complete pattern twice. Although 
we watched the two animals for a half hour this behavior did not 
recur. Mounting and palpation were frequent, but the backward 
lunge and postcopulatory genital cleaning did not reappear. 

In an earlier study estrous females exhibiting the male sexual 
pattern were found to possess macroscopically normal ovaries (Beach, 
1938). That estrogenic activity in the ovaries of the females herein 
described was normal is indicated by the animals’ marked sexual 
receptivity when confronted with a male. A partial explanation for 
the behavior observed appears to lie in a suggestion previously 
advanced : 

... the specificity of the mating patterns for the two sexes, 
although probably inherited, is not rigidly dictated by the in- 
nately organized substratum. Although there may be a strong 
preference for the normal copulatory response it is obvious 
that in a few individuals at least, there exists the innate 
organization essential to the mediation of the mating pattern 
of either sex (Beach, 1938, p. 334). 

In describing the effects of testosterone upon female rats Ball 
wrote as follows ; 

It is concluded that the male copulatory pattern in more 
or less rudimentary form is part of the equipment of the 
normal female rat. The threshold of this behavior is very 
high normally, but it can be lowered by testosterone administra- 
tion (1940, p. 164). 

Although Ball drew no such conclusion, one might have added the 
conjecture that in addition to lowering the threshold for the rudi- 
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animals may have reacted under the influence of excessive amounts 
of estrogens secreted by the testes. Urine assays reveal that the 
human testis produces estrogens (Witschi, 1939) ; and the urine 
of male homosexuals has been found to contain a higher proportion 
of estrogenic material than the urine of normal men (Glass, Duel, 
and Wright, 1940). 

Temporary sex reversals in the mating pattern of male and female 
rats cannot be fully explained on the basis of estrogens in the male 
and androgens in the female. Such hypotheses, even if they could 
be fully substantiated in each case with endocrinological evidence, 
fail to take account of the neural basis of tbe behavior involved. 
When an adult male rat, raised in isolation, executes perfect copula- 
tory behavior upon his first contact with a receptive female, we are 
forced to assume the existence of an inherited neural organization 
mediating the complex concatenation of reflexes. The same is true 
of sexually receptive behavior displayed by the inexperienced female 
during the first estrous. 

Findings cited in the present report suggest that some Individuals 
may inherit or acquire the neural organization mediating the mating 
pattern of the opposite sex. The appearance of this pattern is ap- 
parently dependent upon its threshold, and the stimulation offered 
by the behavior of the incentive animal. No complete explanation 
for the observed facts is yet available, but they appear to be impor- 
tant to a complete understanding of sexual behavior, and must be 
taken into account in the interpretation of “sex reversals” in mam- 
mals subjected to hormone administration. 
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SOME PERSONALITY TRAITS OF HARD OF HEARING 

CHILDREN* 

Teachers College, Columbia Uni’versity 


R. PintnerI 


Partial loss of hearing among school children is known to make 
it somewhat more difficult for the hard of hearing child to keep up 
with his regular classmates in school. A previous study by the 
present writer (2) suggests that hard of hearing children do not 
feel so well-adjusted in school. The present study attempts to go 
further in the comparison of hard of hearing and normal hearing 
children with reference to three personality traits. 

The Subjects 

During a three-year period from January, 1934, to June, 1938, 
the test. Aspects of Personality (3), was administered to 1,171 hard 
of hearing children and 1,208 normal hearing children in the public 
schools of New York Cit3^ 

The hard of hearing children were selected from the records 
maintained by the New York League for the Hard of Hearing. 
The hearing loss of the.se children was measured by the 4-A audiome- 
ter, and the 2A audiometer, and finally checked by individual otologi- 
cal examinations. Normal hearing children from the same grades 
weie selected to be used as controls. Only those most recently tested 
for hearing were chosen for this study. The normal or control 
group was selected at random from the same class as the hard of 
hearing. 

The data thus gathered have been considered in four samples. 
Sample I consists of a group of normal and hard of hearing children 
in Grades V and VI examined before July, 1936. The hard of 
hearing were taken from 26 schools in the Bronx, Brooklyn, Man- 
hattan, and Queens. The total number of children in Sample I is: 

'•'Received in the Editoii.il Office on October 12, 19+0. 

’■The writer -wishes to acknowleclKe the general help received in this study 
by Pioject No. 655-97-3-6 of the Works Progress Administration, and in 
particular he wishes to mention the specific aid given by Miss Beatrice G. 
ICoQt who, as a worker on the project, was responsible for rnurh of the 
statistical work. 
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Boys 

Girls 


Hard of hrarinK 
2*9 
315 


Normal 

2fig 

212 


Sample U; The children in this sample were examined frnm Octo- 
ber, 1936, to June, 1937. Children in Clradrs \' and VI were 
selected from 35 schools in the Hrnnx. Hrnnklyn, and Manhattan 
The number in this s.nmple is: 


Boys 

Girls 


Hard of lirarin)' 
X4 
74 


Xormal 
152 
S2 


Sample III; The children in this .sample were studied frrmi .Septem- 
ber, 1937, to June, 1938. Children in Grades and VI were 
selected from 21 schools in the Ilron.v, Hrnoklyn, and Manhattan, 
i he total number in thi.s sample is: 


Boys 

Girls 


Hard of hcariiiK 
1U> 

73 


Ntmiial 
120 
95 


Boys 

Girl.s 


SainplelV; For this sample the same selmols were viseil as for Sample 
Hi. However only seventh and ciithth Rrade children were cllnscn. 
i he total number m this sample is : 

Hard of heaping N'oriiial 

93 117 

127 1(12 

A total of 2,379 children was examined of which 1,171 were liard 
of hearing and 1,208 were normal hearing. 'There were 382 hard 

normal hearing boys and 551 normal hearing girls. In all com- 

loss in the h T 'v-ith less tlian 15 decibels 

Ids in the be ter ear and those with 15 or more decibel loss. In tlie 

hrinTT""”’ 7. by', >.i=c.cd 

Wing 30 or more decibels loss in the better ear. This sub-group 
included m the group having 15 or more decibels loss. 

The Test 

dre?Lfh^“"' administered to all tlie chil- 
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ency to dominate or be dominated. A high score on this part indicates 
ascendance. The Extroversion-Introversion part attempts to differ- 
entiate between the extrovert and the introvert. A high score indi- 
cates extroversion. The Emotionality part measures the emotional 
adjustment of the child. A high score indicates that a child is well 
adjusted, a low score that he is not. 

Ascendance-Submission 

Table 1 presents the results for the four samples for ascendance- 


TABLE 1 

Ascendance-Submission: Means and Sigmas for Ascendance-Submission 

Scores 



Sample 

N 

Boys 

M 

ff 

N 

Girls 

M 

O' 

I. 

Normal hearing 

Hard of hearing 

268 

18.7 

4.8 

212 

16.4 

4.7 


less than IS 

176 

18.7 

4.1 

153 

16.2 

4.7 


All hard of hearing 
Hard of hearing 

289 

18.9 

4.2 

315 

16.4 

4.7 


IS or more 

113 

19.1 

4.4 

162 

16.6 

4.7 

II. 

Normal hearing 

Hard of hearing 

152 

17.3 

4.5 

82 

14.3 

4.6 


less than 15 

55 

18.0 

4.3 

53 

14.8 

3.5 


All hard of hearing 
Hard of hearing 

84 

18.0 

4.3 

74 

15.2 

3.6 


15 or more 

29 

17.9 

4.2 

21 

16.1 

3.8 

III. 

Normal hearing 

Hard of hearing 

120 

18.5 

4.3 

95 

16.2 

5.1 


less than 15 

75 

17.9 

4.4 

30 

16.4 

5.0 


All hard of hearing 
Hard of hearing 

116 

17.8 

4.2 

73 

16.5 

5.0 


15 or more 

41 

17.7 

3.7 

43 

16.5 

5.1 

IV. 

Normal hearing 

Hard of hearing 

117 

18.6 

4.7 

162 

17.5 

4.5 


less than 15 

53 

17.2 

3.6 

60 

16.8 

4.4 


All hard of hearing 
Hard of hearing 

93 

17.9 

4.2 

127 

16.9 

4.3 


IS or more 

40 

18.8 

4.7 

67 

17.0 

4.2 


submission. The differences between the normal and various hard 
of hearing groups are very small. There seems to be a suggestion 
that those with most hearing loss score highest. Girls, both normal 
hearing and hard of hearing, make lower scores, i.e., arc more 
submissive, than boys. 
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Sample 

Normal hearing 

Hard of hearing leas than 15 

All hard of hearing 

Hard of hearing 15 or more 

Hard of hearing 30 or more 


Normal hearing 

Hard of hearing less than 15 

Hard of hearing 15 or more 

Ail hard of hearing 

Hard of hearing 15 or more 

Hard of hearing 30 or more 


TABLE Z 


Boys 


Girts 


Means 

iaring 

A.'it) 

Sk.mas 

FOR Nor 

.V 

. 1 / 

cr 


657 

18.31 

4.67 


359 

18.21) 

4.17 

.11 

SSZ 

18,37 

4.2.3 

.fi6 

223 

18.6+ 

4.32 

.33 

17 

18.71 

4.81 

.40 

551 

16.37 

4.83 


296 

16.09 

4.55 

.28 

293 

16.65 

4.57 

.28 

589 

16.37 

4.57 

.00 

293 

16.65 

4.57 

.28 

31 

17.+S 

3.89 

1.08 


.35 

.20 

.85 

.3+ 


.83 

.85 

.00 

.85 

1.27 


Table 2 presents the results for the four sample combined, airain 
keeping the boys and girls separate. An examination of this table 
shows a slight tendency for the mean scores to increase as we go from 
he normal to the extreme hard of hearing groups. This tendency 
IS, however, very slight and there arc no significant differences. 

Table 3 shows the correlations between scores for nscendimcc- 

TABLE 3 

^Correlations between AscEMPAKC E-SunMissioN anp Hearino Loss 


Sample 

I- Boys 
Girls 
II. Boys 
Girls 


III. 

IV, 


Boys 

Girls 

Boys 
Girls 
All boys 
All girls 


N 

Correlation with 
better ear 

C 

'orrclation 
poorer ci 

with 

ir 

289 

315 

.03 

.07 



—.12 

.04 


84 

74 

.07 

.16 



—.09 

.15 


1X6 

73 

—.05 

.05 



—.01 

.02 


93 

127 

582 

.15 

.01 

.05 

SD^ 

.04 

—.04 

—.01 

—.08 

SD^ 

589 

.08 

SD^ 

.04 

.05 

SO. 


.04 

.04 


^ubinission and decibel loss in both the poorer and the better ear 

=l.de from W. 

y the mean scores for various groups and of 
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the correlations, that there is no relation between ascendance-sub- 
mission and amount of hearing loss. 

Extroversion-Introversion 

Tables 4, 5, and 6 present the data for the extroversion-introversion 


TABLE 4 

Extroversion-Introversion; Means and SicmAs for Extroversion- 
Introversion Scores 



Sample 

N 

Boys 

M 

a 

N 

Girls 

M 

a 

I. 

Normal hearing 

Hard of hearing 

268 

22.0 

3.7 

212 

21.7 

3.7 


less than 15 

176 

21.8 

3.8 

153 

20.9 

3,6 


All hard of hearing 
Hard of hearing 

289 

21.4 

3.9 

315 

21.0 

3.6 


IS or more 

113 

21.0 

3.9 

162 

21.1 

3.6 

n. 

Normal hearing 

Hard of hearing 

152 

21.9 

4.3 

82 

20.6 



less than IS 

S5 

21.S 

3.9 

S3 

19.9 

3.7 


All hard of hearing 
Hard of hearing 

84 

21.8 

4.2 

74 

20.0 

4.0 


IS or more 

29 

22.2 

4.6 

21 

20.1 

4.7 

III. 

Normal hearing 

Hard of hearing 

120 

21.3 

3.5 

9S 

19.6 

4.0 


less than IS 

75 

19.8 

4.3 

30 

19, S 

4.2 


All hard of hearing 
Hard of hearing 

116 

20.1 

3,9 

73 

19,5 

4.1 


IS or more 

41 

20.7 

3.1 

43 

19.6 

4,0 

IV. 

Normal hearing 

Hard of hearing 

117 

21.6 

4.1 

162 

20.5 

4.S 


less than 15 

53 

20.9 

4.7 

60 

21.4 

3.8 


All hard of hearing 
Hard of hearing 

93 

21.0 

4.6 

127 

20.6 

4.2 


IS or more 

40 

21.2 

4.S 

67 

20.0 

4.3 


scores. So far as this trait is measured by a pencil and paper group 
test, we can detect no difference between hard of hearing and normal 
hearing children. Even those with comparatively great hearing 
losses (i.e., 30 or more decibels) do not show any tendency to with- 
draw within themselves and become introverted. 

Emotionality 

The results for emotional stability arc shown in Tables 7, 8, 9. 
An examination of these tables shows little difference between the 
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TAHLE 5 


Sample 


Normal hearing 

Hard of hearing less than 1, 

All hard of hearing 

Hard of hearing 15 or more 

Hard of hearing 30 or more 

Normal hearing 

Hard of hearing less than 15 

All hard of hearing 

Hard of hearing 15 or more 

Hard of hearing 30 or more 


‘ll.VII‘AKIMI\ nr NirflMAI, ASai 

Habi) 

OF HFARINt: 

Boys asi\ c;miii 





.Y 

.1/ 

(J 


t 

Buys 





657 

21.79 

3,87 



! ISi) 

21.19 

4.13 

.60 

2.13 

5ii2 

21. If, 

4.09 

.63 

2.51 

223 

21.13 

4.01 

Mft 

2.20 

17 

21.71 

4,51 

.0.8 

.09 

C! iris 





551 

20.82 

4.09 



) 296 

20.6.8 

3.78 

.14 

.47 

589 

20.61 

3.S7 

.21 

.74 

293 

20.54 

3.97 

,28 

.97 

31 

19.36 

3.69 

1.46 

1.94 


'PABLE 6 

CORREUTtONS betw een ExTROVERRms-I.VlRjJVKRSlnN ANO IIl-ARINi; Logs 

C-’orrclattnn with 


Sample 

N 

better car 

I. Boys 

289 

— .05 

Girls 

315 

—.02 

II. Boys 

84 

.13 

Girls 

74 

.03 

HI. Boys 

116 

.12 

Girls 

73 

—.12 

IV, Boys 

93 

— .004 

Girls 

127 

—.26 

All boys 

582 

.004 

All girls 

589 

—.08 


poorer ear 

•Its 

.02 

.(13 

—-. 1(2 

—.16 

—.10 

— .(m 
— .116 


SD^ 

SD^ 


. 0 + 

.Clh 


—.03 

—.01 


•W.. 


. 0 + 

,()+ 


inal hearing and hard of hearing groups in general. ITinvever, 
the two small groups having the greatest hearing loss of 30 decibels 
or rnore show the lowest averages. There would .seem to Iw a sug- 
g stion here that when the hearing loss becomes fairlv severe lack 
of emotional stability becomes measurable by means of uur test. 

Intelligence 

Scores on the Pintner Intdligence Test were available f(,r 1 (ISO 
bard of hearing cases out of the 1,171 hard of heaniig c'l.ses te'sled 
by the A.peds of Personality Test. The Pintner Intellignnr Tnl 
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TABLE 7 



Emotionality: Means 

AND 

Sicmas for 

Emotionality 

Scores 



Sample 

JV 

Boys 

M 

ff 

N 

Girh 

M 

<r 

I. 

Normal hearing 

268 

25.8 

6.5 

212 

26.9‘ 

5.9 


Hard of hearing 
less than 15 

176 

25.4 

6.7 

153 

27,0 

5.9 


All hard of hearing 

289 

24.7 

6.6 

315 

26.2 

6.1 


Hard of hearing 

15 or more 

113 

23.7 

6.3 

162 

25,4 

6.1 

11. 

Normal hearing 

152 

24.4 

6.9 

82 

25.2 

6,9 


Hard of hearing 
less than 15 

55 

23.3 

6.5 

S3 

24,2 

6.4 


All hard of hearing 

84 

23.6 

6.6 

74 

24.6 

6.4 


Hard of hearing 

15 or more 

29 

24.1 

6.8 

21 

25.6 

6.4 

Ill, 

Normal hearing 

120 

24.3 

7.1 

95 

25.5 

4.6 


Hard of hearing 
less than IS 

75 

22.8 

6.8 

30 

24.7 

7.9 


All hard of hearing 

116 

23.0 

7.2 

73 

23.8 



Hard of hearing 

IS or more 

+1 

23.3 

7.5 

43 

23.2 

6.7 

IV. 

Normal hearing 

117 

26.5 

6.2 

162 

26.7 

5.5 


Hard of hearing 
less than 15 

S3 

26.3 

6,9 

60 

27.6 

5.5 


All hard of hearing 

93 

25.6 

6,6 

127 

27.0 

5.7 


Hard of hearing 

IS or more 

40 

24.7 

6.2 

67 

26.6 

5.8 


TABLE 8 

Emotion A i.iTv: Comparison of Normai. and IIaiu) of IIkarino Boys and 

Giru 


Sample 


Normal hearing 

Hard of heaving less than 15 

All hard of heaving 

Hard of hearing IS or more 

Hard of hearing 30 or more 


Normal hearing 

Hard of hearing less than 15 

All hard of hearing 

Hard of hearing 15 oi' more 

Hard of hearing 30 or more 


Hoys 


G iris 


N 

M 

tJ 


/ 

657 

25.34 

6.72 



359 

24.66 

6.84 

.68 

1.41 

582 

24.36 

6.71 

.98 

2.07 

223 

23.87 

6,59 

1.47 

2.85 

17 

22.2+ 

6.S2 

3,10 

1.82 

551 

26.3 5 

5.97 



296 

26,41) 

6.29 

.05 

.10 

589 

25.88 

6.3 2 

,47 

1.21 

29.1 

25. .17 

6. ,3 1 

.98 

2.28 

31 

21,03 

5,1)3 

5.32 

5.58 
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Sample 


TABLF. 9 

CORRE UTiO^is BtmVIiEM EmoHOVAUTY SKt) Ua* 

Corrclaiitm wiih Citrrelaiiitn with 
i*c(ler car 


A’ 


1. 

Boys 

289 

— .1 1 


Girls 

315 

.18 

II. 

Boys 

84 

.02 


Girls 

74 

— .(H 

III. 

Boys 

116 

.01 


Girls 

73 

—.10 

IV, 

Boys 

93 

—.2(1 


Girls 

127 

—.20 


All boy.s 

S82 

—.07 

— 

All girls 

589 

—.14 


(iofifcr car 

,ftS 
IJ 


.18 

.fi2 

11 

.((+ 

,20 


A/1, 

A7J. 


.04 

.04 


A7J, 

A/1, 


. 0 + 

. 0 + 


^'cn" (1)1 is a grou,, verbal 

^ 

latelligence and Ajcendance-Subntisalon ---.n J. nfi 

ae .gence and Extroverainn-Introverainn Infi 

Intelligence and Emotionality 

is +.04. For the total group thi.s correlation 

Comparison with Norms 

arS.b;”:'l;:h»f/;£vrr 

the mean scores of our proiine ^ ‘^“'’tP^tison has been made of 
Submission scores for ou^ 3 ^ Ascendance- 

fifty percentile of the norms. ***^ somewhat above the 
are all close to the fiftv nprr*. f'l^ ^ ^^version-introversion scores 
on Emotionality is at the fiftv" ' ^ ^ the norm. The mean score 

below this point for the boys ThroX'deciV'M 

norms ,s found on Emotionalitv fnc?4, ^ deviation from tlie 

30 decibels or more. The meL hearing loss of 

this group fall at about the 25^0^! n 

P ntile of the standardization 
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group. This would seem to indicate more emotional instability 
among hard of hearing children with extreme hearing losses. 

Summary 

A group personality test was given to 1,171 hard of hearing and 
1,208 normal hearing children in Grades V to VIII inclusive. From 
many comparisons of various samples it would appear that there is 
fundamentally no difference between normal hearing and hard of 
hearing children in such traits as ascendance-submission and extro- 
version-introversion so far as these traits can be measured by a 
group test of tbe inventory type. V^ith regard to emotional stability 
there would appear to be a tendency for the more extreme cases of 
hearing loss to score lower on this test. Such cases may on the 
average be slightly less emotionally stable than normal hearing chil- 
dren or than children whose loss of hearing does not exceed 30 
decibels. 
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EXPERIMENTAL ANALYSIS OF THE VASELINE TECH- 
NIQUE OF KUO FOR STUDYING BEHAVIORAL 
DEVELOPMENT IN CHICK EMBRYOS* ^ 

Anatoinicnl Laboratories, Norllcwcstcrn University Medical School 


R. Frederick Becker 


A. Introduction 

A difference of opinion still exists among investigators as to the 
nature of early fetal behavior. One school of thought (1, 4, 8) 
describes reflex activity as individuating from a primary, integrated 
total pattern. Another group of workers (3, 22, 25) believe that 
simple, localized, movements are the first manifestations of behavior, 
and only later, along with fui'ther growth of the nervous system, 
become integrated into more complex patterns. The subject has 
been reviewed recently (20). In this as in some other fields of 
biological investig<ition, much that is controversial might be unified 
if sufficient attention were given to a few fundamental principles. 

For example, the conditions under which an experiment is per- 
formed should be physiologically sound. Most experiments involving 
embryos and fetuses must be carried out in an environment which 
corresponds as closely as possible to that obtaining in ovo or iri utero. 
Situations in the experimental environment which differ from the 
normal environment demand careful consideration when it comes to 
evaluating results. 

Species differences also should be given careful consideration. 
It cannot be assumed that prenatal phy.siology and ecology are the 
same for all animals, rather such differences as exist need to be 
recognized in generalizing from the behavior of one species to an- 
other. However, it does seem logical to expect greater similarity 
in behavior, even during fetal life, between forms closely related 
phylogenetically than between species widely separated in this respect. 

All factors which influence the developing organism, whether they 
be external or internal, are important co'nsiderations in an under- 
standing of the development of behavior. It cannot be assumed that 

■^Received in the Editorial Office on October 14, 1940. 

^This investigation was made possible by a grant-in-aid of research from 
the John and Mary R. Markle Foundation to Dr. W. F, Windle. 
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Ae natuie of the early behavioral reactiotH. 'I’rur-. it mav plav -in 
important role at t,m« in mmlifyinir. or even in initiating., the lie" 
behavior of the orRanisrn. Nevertheless, it is emiallv as i, „ rt L 
to take into account the state of the ,ieveI„,,i„R nervous s,xt "i 
within the orsanism and the ehaimen in the ''mi/iVn inrmt/' tide 
ay stimulate, inhibit, or modify nervous and intisciilar function 

A. >» 

rnl’^dT'd"; kIo '!!%) ^ ;T"'r 

u ‘ 11 " and Its bcarini^ upun omhrvonii' Iv* 

S=~-S-=''=-i 

that the behavior of rl? ?■ . ^ ""Ptfs^sion is Riven 

the second oTLlfst dW ‘‘-''v 

of hatching. In all ardL m ‘*“V 

m collaboration with Carmichael in (except one paper 

original procedure (9 101 1 •^•^ 7 ), Kuo has referred to this 

raeLd. Behavrr obi «t«ndard for his experimental 
as normal. conditions he has regarded 

mental environmenr''in*whichlhJ^'ch!ck’s '"'"'’ot;- 

limited by coating o Inro-o i.- r i respiratory excliange is 

d/vuSi f r'T "'W' -~- 

™d„ condition, anoxemi, Sulh *” 
support from the early experime r ^ tends to receive 

and Dareste ( 5 - 7 ) who vo k ^ ( 2 ) 

incubating egi of 

lished that the blood-gas rektionSr‘’’f 

as little as possible if reliiblp h if* ” ^ di.sturhed 

( 22 ). Evidently, tiis fel l,. are desired 

considered by Kuo for in ^ Pf 0 -:;:l’Kcn want once was 

poted that only a spot direrrl' Carmichael ( 18 ), if is 

shell membrane was vaselined T order "noil 

I not to hamper respiration. 
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However, the chicks in this particular study were used only tem- 
porarily for cinematographic purposes, and the number reaching the 
hatching stage was not stated. In fact, while the number of chicks 
used by Kuo in any experiment often ran in the hundreds, he has 
never recorded the number of chicks which hatched or the number 
which failed to do so. The present experiments were undertaken 
to secure first hand information about the chances of viability and 
normal development in chicks incubated under the experimental con- 
ditions described by Kuo (9, 10, 18) and Dareste (5-7). 

B. Material and Methods 

Three experiments were run. In the first, 90 fertile white Leg- 
horn eggs obtained fresh from the hatchery, were set to incubate 
in the usual commercial type of incubator at 39.5° C. On the 3rd, 
4th, 7th, 8th, and 11th days of incubation, the shell about the air 
space was removed from random samplings among 72 of these 
eggs. The number of eggs in each sampling is shown in Column 2 
of Table 1. The undamaged inner-shell membranes thus exposed 


TABLE 1 

Results on Vaselining the Inner Shell Membrane of Incubating Chick 

Eggs* 


Day of 

No. of 


No. dead on days: 

No. 

Last 

operation 

eggs used 

4-7 

8-12 

13-17 

hatching 

day alive 



A. Entire membrane 

■vaselined 


3 

15 

15 

— 

— 

0 

6 th 

4 

15 

14 

1 

— 

0 

8 th 

7 

15 

— 

13 

2 

0 

13th 

8 

21 

. 

15 

6 

0 

14th 

11 

6 

— 

3 

3 

0 

15 th 


3. Membrane 

**spot-*vaselined‘* o<ver 

embryo 


3 ■ 

30 

30 

— 


0 

+th 

4 

14 

14 

— 

— 

0 

6th 

Total ■ 

116 ■ 

73 

32 

11 

0 



*For results on controls, see text. 


were coated with a very thin layer of melted liquid vaseline® kept at 
39.5° C. The remaining 18 eggs served as controls. Eight un- 
opened eggs, lying on their sides, were incubated routinely. Six eggs 


Tube of ordinary white vaseline, Chesebrough Mfg. Co., New York City, 
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liad the shell removeil ahnvc the air ..ii the Isd ,lav, and 

four others were similarlv treated «.n the Xtfl d.iv. TIk-v,. fa^ lo 
eggs then were placed upright on their stnali ends and the cxmiscd 
inner-shell membrane remained ui.va-rliiietl. All the culs were 
observed daily as they incubated. 

In the .second experiment, 4+ eggs were prepared in a similar 
manner, hut only a spot of vaseline was applied to a small localized 
area of the mner-.shcll menihrane ahove the einhrvo. Thirtv were 
done on the 3rd and 14 on the 4th .lav, Imue other eggs Incubating 
routinely served as controls. ^ 

In the third e.xpenment. 37 unopened eggs were used. 'I'lic en- 

nn 

dailv I^'-' '‘'"l''«"-nt was watched 

da ly by candleing. In eggs painted before the Hth ,|;,v. there was 

tendency for the air .space to creep below the area lirst .shellacked 

coLtigof'r '‘-‘i t" aiinplete 

unshellacked eggs served as controls, 

C. Rksults 

!• Entire Membrme J'/nrlini’ii 

As wHI be seen in Table I. J. none of the 72 elilcfc embrvos in 
which the entire inner-shell membrane below the air since had been 

the Xks “c ‘’'*5' "f ■•'cubation. Likewise, 

the cheks prepared on the 4th day were dead bv the end of the 

“h 'tt r,ha8,h°I, “T ’"'.T '■>' >'S- ilia 

»l.w.s .l..ma,kbirra.lraae “Tl^^^ "" T 

.0? vaadina "r yr“' »" f b„, 

Wllv and davdaped i„ri"l,rXS 

2 Merubrane "Spot-VaeelU.ed" Over lOnbryo 

n„„.l„v 
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as may be seen in Table 1, B. In fact 10 of the 14 prepared on the 
4th day were dead at the close of the 5 th. Evaporation seemed to 
be the chief causal factor in this instance. Three of the unopened 
controls hatched normally, and one died of unknown cause on the 
11th day. 

3. Large End Shellacked 

I'ables 2 and 3 summarize the data on the 37 shellacked eggs. 


TABLE 2 

Results on Shellacking the Large Enb of Incubating Chick Eggs* 


Day 

shellacked 

No. of eggs 
shellacked 

4-7 

No. dead on 
8-12 

days 

13:18 

No. hatching 
(20th-21st day) 
Normal Abnormal 

1 

2 



1 





1 

3 

17 

7 

6 

3 

— 

1 

4 

4 

— 

— 

1 

1 

2 

7 

10 

— 

4 

4 

1 

1 

11' 

4 

— 

— 

' 

2 

2 

Totals 


37 


26 dead 

4 

7 


*Foi’ results on controls see text. 


TABLE 3 

Abnormal Hatching Resulting from Shellacking the Large Ends of 
Incubating Chick Egos 


Day shel- 
lacked 

No. ab- 
normal' 
hatching 

Anomalies 

Survival 

after 

hatching 

1 

1 

Stunted; poorly feathered; 
leg weakness; sits most of 
the time 

2 days 

3 

1 

Weak; unable to hold head 

Less than 



erect; eyes claeed 
(«) Abdomen enormously dis- 
tended right foot clubbed ; 
unable to stand 

(i) Distended abdomen; abnor- 
mally bent neck; vinable to 
hold head erect; unable to 
stand 

24 hours 

4 

2 

{a) 3 days 

{b) Less thari 
24 hours 

7 

1 

Weak and unable to hold 
up head 


11 

■ 2 

(fl.) Weak; stunted; poorly 
feathered 

(A) Distended abdomen 
unable to walk 

3 days 

16 hours 
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Twenty-six of the embryos did not reach the hatching stage, the 
majority dying before the I5tli day of incubation. Three survived 
until the 18th day. Of the 11 chicks which hatched, only four 
developed into normal healthy birds, the other seven dying shortly 
after hatching. These seven were abnormally developed as well; 
a full account of their anomalies is given in Table 3. As indicated 
in the section on materials and methods, the air space often tended 
to creep below the region of the .shell first shellacked. Further 
.shellacking led to further retreat, and sometimes more than half 
the egg was shellacked by the I7tli day. This must have led to a 
severe cramping of quarters for the developing cliick as well as to 
production of a definite asphyxia. Limb.s were found pressed thin 
in some of the chicks dying in the late stages of development. Among 
the abnormal hatchings, clubbed feet, inability to carry head erect, 
and enormously distended abdomens were found. It is probably sig- 
nificant that the shellacked areas on the four eggs M'hicli gave rise 
to normal chicks did not extend over more than J4 of the egg. 
All four of the unshellacked eggs hatched normally, and healthy 
chicks developed. 

In the two eggs shellacked on the 1st day of incubation the 
allantois did not apply itself to the air space as it normally docs in 
the course of development. Instead it attached to the side and below 
the region of the air space, setting up a new pocket for gaseous ex- 
change. One chick hatched, but was deformed and lived only two 
days. In those eggs shellacked on the 3rd to 7th day, the allantois 
had already made contact with the shell membrane of the air space, 
hut had not become applied to the rest of the membrane, As a 
result, the majority of the embryos died shortly after the shellac was 
applied; interference with gaseous exchange between the chick and 
the outside atmosphere is inferred. Curiously enough, three em- 
bryos of four eggs shellacked on the 4th day developed to hatching, 
although two were abnormal and died in the course of a few days. 
By the time the chicks had developed normally up to the llth day, 
the vitelline vessels had, of course, applied themselves generally 
around the entire membrane. Therefore little or no mortality was 
expected when the shell about the air space was shellacked this late. 

development. The chances for normal, healthy hatchings after 
the llth day seemed to be about 50 per cent. These findings tend 
to confirm those reported by Darcste in 1855. 
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C. Discussion 

These results fail to support Kuo’s implication that vaselining 
the inner shell membrane in no way affects the behavioral develo'p- 
ment of the chick. Every attempt was made to follow Kuo’s method 
rigidly, especially in regard to careful technique, temperature, humid- 
ity, and other factors essential to incubation. Nevertheless, six days 
was the longest life of any embryo. Asphyxial conditions played a 
part in death in every instance. 

It is apparent from the work of Romijn and Roos (19) that even 
in the normal incubating egg an adequate gaseous exchange between 
the chick and the outside atmosphere is maintained with difficulty. 
On the JOth day of incubation, the oxygen content within the air 
space is only a little less than 20 volumes per cent and the carbon 
dioxide is more than one volume present. Just before hatching the 
oxygen had been reduced almost as low as 8 volumes per cent and 
the carbon dioxide increased to more than 8 volumes per cent, 
What must conditions be between the 2nd and 4th days of incuba- 
tion if the air space, with its then high oxygen content, is obliterated, 
and the inner-shell membrane below it coated with vaseline? This 
is the region of the “avian placenta,’’ through which most of the 
respiratory exchange must take place. 

If a state of anoxemia exists in chick embryos studied under Kuo’s 
experimental method, an explanation for the type of behavior he has 
reported is forthcoming. A case in point is Kuo’s observation (10) 
on the frequency of prehatching respiratory behavior. He observed 
respiratory movements before the 18th day (i.e., before the mem- 
brane was pierced preparatory to hatching) in 432 out of 620 chicks. 
In fact, he had found it necessary to : 

. . . Save the lives of nearly 300 chicks which would other- 
wise have died due to failure to break through the membranes, 
by simply punching with a needle, a small hole through the 
membrane so as to allow the chick to breathe air coming from 
the outside. 

The findings of Romijn and Roos (19) indicate a marked physio- 
logic anoxemia near the close of the incubation period. Hence, one 
might expect to find more frequent premature respiratory effort on 
the part of the chick embryo just prior to hatching than, perhaps, 
in the mammalian fetus near term. Yet it is doubtful if the phe- 
nomenon is normally so extreme as to require measures of resuscita- 
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tion. In spite of a normally dcvelopin}t state nf atioxemia, the chicks 
under the brood hen and in the commercial incubator hatch with- 
out any outside interference. 

Windle and Barcroft (21) were unable to tibservc initiation of 
respiratory behavior in the chick before the Ifith day, Their ob- 
servations were made on transilluminated, undisturbed cttes. as well 
as in eggs immediately after the inner-shell has heei\ vaselinetl or 
removed. It is highly significant that they did find that carbon 
dioxide in low concentration brought nbout rhythmic respiratory 
movements even in 13-day-old chicks, and that oxygen deprivation 
likewise produced early respiratory effort.s. Essentially the same phe- 
nomena were observed in the duck (24). In the guinea pig, .-js 
reported recently (23), and in the c.at and man (2tl) intra-ute’rine 
respiratory movements are the exception and not the rule during 
normal gestation. They are occasionally seen .shortly before term. 
However, it is quite possible to induce respiratory-like rhythms and 
even dyspneic gasps in cat fetuses 30 to 31 days old (term is about 
67 days) by increasing the carbon dioxide or decreasing the oxygen 
m atmospheres breathed by the mother (22). (Iranting that Kui> 
has been more successful than others in kccpinii chicks alive hv tlie 
vaselming technique, it would appear that lie has, therein-, p.-ived the 

way for the early appearance of respiratory movements of ano.xirrl 
origin. 


These same conditions may favor the predominance of mass be- 
havior which has been reported for the chick (13, 16). Kuo’s 
observations seem to lend support to that school of thought which 
stands for an individuation of reflex activity from an already totally 
integrated pattern. It has been demonstrated experimcntallv in the 
cat U^j. that anoxemia will suppress precise, Itwali/.ed responses of 
he ietus in favor of more tonic, sustained mass responses. In tlw 
chick Windle and Barcroft (21) have demonstrated that carbon 
dioxide and anoxemia first lead to an increase in all somatic activity, 
< sort of generalized response, but later there is a depression of tlie 
flbl findings run counter to Kuo’s contention 

shnnlH 1 increases the frequency of local reflexes. It 

. “t '"™'-“l''>l memb,™. v,„din<,d. Thest 

are actually not normal but asphyxial conditions, By "anoxemic” 

embrane too were coated with vaseline. Just which part of the 
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shell was covered is not clearly designated. Replacing the egg-shell 
cap and vaselining over it would not change conditions very much. 
It would merely enhance an already anoxemic condition. In the 
present experiment the mortality was more frequent and more sud- 
den after vaselining the membrane alone than after shellacking the 
large end alone. Vaselining the small end should likewise have 
little effect. Baudrimont and St. Ange (2) and Dareste (5) re- 
ported that varnishing the small end of the egg alone interfered with 
the normal development of the chick in no way, while varnishing 
over the air space usually resulted in asphyxial death. If the egg- 
shell cap were left off and the vaseline were then applied ^ of the 
way down the shell, it is quite reasonable to assume that conditions 
would be worse than those which Kuo designated “normal.” Here 
again it seems to be a case of going from bad to worse. And if this is 
true, Kuo’s findings can be reconciled with the other observations 
cited for the cat (22) and for the chick (21). 

The irritability of the fetal nervous system varies with condi- 
tions of respiratory metabolism. Irritability is heightened for a 
brief interval upon first increasing the carbon dioxide level or de- 
creasing the oxygen level in the fetal blood. Under such conditions 
the individuality of responses is clearly defined (22). Kuo appears 
to have missed seeing this in his chicks for various reasons. It may 
be that he has not stimulated soon enough after the removal of the 
egg-shell cap. In addition, amniotic contractions which begin as 
early as the 4th day may have obscured observations on the earliest 
local movements even if observations were made immediately. After 
the 9th day when these contractions have ceased it is too late to 
say definitely how reflexes then present have developed. Thus an 
extraneous mechanical factor in the chick’s environment also casts 
the die in favor of mass activity. But more than this, daily incuba- 
tion under a vaselined membrane creates an anoxemic condition — the 
“normal” condition in Kuo’s experiments. 

In the cat, further increase in the degree of anoxemia leads to 
depression of irritability on the afferent side of the fetal nervous 
system and to a simultaneous discharge of larger and larger groups 
of motor neurons, either “spontaneously,” through some form of 
direct chemical stimulation, or in response to strong afferent stimula- 
tion. Thus, one encounters mass reactions in the same specimens 
which showed localized responses when physiologic conditions were 
good (22). Here is an explanation for the predominance of mass 
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behavior in Kuo's chicks under his “norinal" conditions. How to 
account for the incidence of local reflexes under Kurds admitted 
"anoxetnia” is another matter. 

With extreme degrees of asphyxia a break down of the total re- 
■spomse often occurs and, before complete denrewion of activity is 
invoked, the last movement.s to go are usually those used in forced 
inspiration (ga-sping). 'Flu's may acetnint for an apparenilv ha-ali/ed 
head-extension reaction, 

Kuo makes much of the fact that the yolk sac and cramped quar- 
ters inhibit trunk responses, particularly during the later stages of 
incubation. Such conditions he claims favor local reflexes c)f the 
head and limbs. They may very well he tlie last agonal responses 
of a completely asphyxiated organism responding in toto but with 
certain regions of the body held in environmental restraint. Long 
after all neural activity has ceased in the fetus, the heart continues 
to beat, and skeletal muscles can be made to contract when .stimu- 
lated directly by faradic shocks. 

In respect to the modus operand! which determinc.s the individua- 
tion of reflex activUy from the total mass reaction, Kuo disagrees 
with Gogh, 11 and h is _ associates. It is cnvironmentnl interference 
largely which determines the process of individuation .according to 
^uo (Id) This principle is applicable even in the origin of the 
c mplex reflexes involved in the alternate movements of progrc.ssion. 

i» «vcr ihe leg, „f ,i,c .-hiek, 
and the legs are folded on the breast. . , . Under the.,e conditions 

f ‘u' "'i'h by the amnion 

the leas ^ which arc pressing again.st 

e legs. Now in order to permit movements, one of the legs 
has to push up the amnion and the yolfc sac, thus les.sening the 

foTm’o" -re mom 

but'ifis^lrSrr a good description of what happens, 

rue . explanation for the genesis of a new 
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have supplied the necessary support for Coghill’s thesis as far as 
Amblystoma is concerned. A secondary motor innervation is de- 
scribed. It seems to explain the process of individuation in this 
amphibian on an entirely neurological basis. So far, no satisfactory 
histological proof of a neural mechanism for a totally integrated 
■pattern has been forthcoming in either the bird or mammal. 

Kuo has long stressed the important role of environment in the 
Control of behavior. The present experiment serves only to re-empha- 
size this importance. Experimentation usually alters the normal 
environmental situation in some respect. In subjecting the living 
organism to controlled conditions for the purpose of observation, 
the experimental situation easily becomes identified as the normal 
situation, and differences between the two are often overlooked or 
slighted when experimental results are evaluated. In the present 
case, for example, it is not normal for eggs to incubate upright on 
their small ends — yet the "normal” sequence of stages prerequisite 
to hatching (10) were based on this abnormal posture. It is no 
more normal for a chick to effect its respiratory exchange through a 
vaselined membrane than it is for a mammalian fetus to shift for 
itself in the water bath when its umbilical cord has been clamped. 
Behavior in either situation is now complicated by a further factor, 
anoxemia, and cannot be assumed to be of tbe same quality as behavior 
normally obtaining in ovo or utero under conditions of adequate 
oxygenation. 

D. Summary 

A critique of Kuo’s position (9-18) in the present controversy over 
the nature of early embryonic movements has been presented. It has 
been suggested that interference with gaseous exchange through the 
inner-shell membrane in the region of the air space leads to a 
condition of anoxemia which must be considered in evaluating 
Kuo’s results. Additional experimentation on vaselining this region 
of the inner-shell membrane, and on shellacking the shell over the 
air space in the incubating chick’s egg have indicated the following: 

1. Upon vaselining the membrane at the air space either wholly 
or in part, none of the embryos lived longer than six days after the 
operation. 

2. Cyanosis and rapid disintegration of the vitelline vessels was 
the inevitable result in every case. Asphyxia seemed to be the chief 
causal factor in death, although evaporation appeared to be an im- 
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FUffs, and in the 


portant factor in the death of "spot-vaselinec!' 
opened, upright, unvaseltncd controls. 

3. Unopened controls, lying normally on their sides, hatched 
and developed into healthy chicks. 

4. The results of shellacking the shell aver the air space varied 
according to the time of shelliickinu: (a) Eggs shellacked on the 
first day of incubation before the allantois had applied itself to 
the inner shell meiuhrane at the air space UMiallv hatched lu-eaose a 
new air pocket was set up elsewhere. Some chicks developed abnor- 
mally, however, (i) Eggs shellacked on the .Ird to 7th dav ol 
incubation, after the vitelline vessels had made contact with' the 
rnembrane at the air space but had not become e.Mtensively attached 
elsewhere to the membrane, very seldom hatched. Of the few chicks 
that did hatch, most were malformed and died witliin a few dat-s 
(c) Eggs shellacked on the lltli day, or after the vitelline vessels 
had applied themselves e,vtensively over the entire inner-shell mem- 
brane, usually hatched. Eut the prognosis for healthy chicks was 
none too good. 
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THE SOCIAL COMPETENCE OF IDENTICAL TWINS*- 

Dcpariment of Psychology, The University of Buffalo 


Evelyn Troup and Olive P. Lester 


Psychologists, interested in the adjustment of individuals, have be- 
come increasingly aware of the significance of social development 
and competence. The importance of social adequacy as a criterion^ 
has long been utilized in the diagnosis of feeblemindedness, and the- 
emphasis on this phase of behavior is now being extended to nor- 
mal subjects who present problems of adjustment and to those for' 
whom this aspect of behavior study seems desirable. 

Doll (2-6) and Furfey (7-9) in particular have been Interested 
In this problem of social adequacy and maturity and have devised 
scales that measure aspects of it. 

The present investigation is concerned with the application of one 
of these scales, the Doll Social Maturity Scale, to identical twins 
reared together. The writers have accepted for purposes of this 
study Doll’s concept of social competence, i.e., social independence 
and responsibility as manifested in six major categories of social 
behavior — self-help, locomotion, communication, occupation, self- 
direction, and socialization, and have proceeded to study this aspect 
of behavior as thus defined. 

The choice of identical twins as subjects permits further investiga- 
tion of similarities and differences, both qualitatively and quantita- 
tively in these subjects as 'well as furnishing pertinent data on the 
problem of the effect of environment upon development. 

A. Choice of Subjects 

Sixteen pairs of identical twins, eight male and eight female, were 
rated upon the Doll Social Maturity Scale. All the twin pairs were 
either in elementary or in high school at the time of the interviews- 
The age range was 13 to 17 years. 

The question of monozygosity of these subjects is most Important. ^ 

*Received in the Editorial Office on November 5, 1940. 

^The choice of twins is based upon the general technique developed by 
D. Cecil Rife, Genetic studies of monozygotic twins: I. A diagnostic formula. 
J. rlered., 1933, 24, 333-345. This diagnostic formula consists of four quali- 
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It is recognized that only in the case of true identical twins is 
variability in the genotype avoided. Althniii-h the heredity uf 
monovular twins is never identical, still there is more likeness than 
in any other pairs of organism, the degree of similarity being greater 
than ordinarily found among sihlings, 'riius, it mav be assumed 
that hereditary factors as causes of dirfereneps are reduced to a mini- 
mum and the influence of environment may be studied more satis- 
factorily. The small number of subjects makes the i|uestion uf 
monovularity of even greater importance. 


B. pRocimuRi; 
I . Inlervinvs 


Two investigators were utilized, one interviewing the mothers 
of each of the 16 pairs, the other the twin memhers of each pair. 
In the case of the twins themselves the interview.s took place in the 
school, a separate room being given over for that pui'iiose. The 
twins were interviewed in immediate succession leaving no oppor- 
tunity for them to exchange ideas relative to the questions asked. 
In the interviews with the mothers, only one twin was discussed 
at the first interview, , a second visit following after a period uf a 
month ot six weeks. This plan was carried out In order to avoid any 
endency on the part of mothers to report the two members of a pair 
as closely alike as possible. No difficulty in gaining coiiperation wais 

ST* Kir* “I*' »' 

with both children and parents. 


ocvrwt/ inv Kespniisfs 

The responses were taken verb.atim and interpreted upon the 
i ses set fort by Doll in his manual of instructions. In tlw case 

P e atio! toT 1 'Z ' '''Rreed upon the inter- 

pretation to he placed upon them. Social quotients (6YJ’s) were 

i! L SI into relation with chronoTogical age 

™.1„ ^ 

sence of hair tawecf/mrW^'fnd "if (,ir ali- 
taste phcnyl-ihio-carbamide and fnm- **^*"^ ■■*”'•'** liugei's, aliilily lu 
mutation, intelligencrCieni an, 7 .'‘"“"“tntive traiis-stauire, iris pig- 

was modified where ncMssarv to '’'"lenis. 'i'hia 

chances that these twins are m^no^yKrtic Y, .9?;!""'’"' 
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Intelligence Quotients (IQ's), Social Quotients (SQ’s). and Intra-Pair Differences of Sixteen Pairs of 

Identical Twins 
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C. Resiji.ts 
1 . General Findiniis, 

the complete data on the I ntellifj;eiKT Quotients 
{Ws) based upon the Stanford Revision of tlie Hinet, Old Form 
and Social Quotients (SQ\) for the 16 pairs of tuins. olitainecl from 
the interviews with the subjects and with tile mothers. 

It will be ob.served in I able I that all Inn three pairs of twins fall 
m the so-called “normal” classification according to the Stanford- 
Binct grouping. Also there are no twin pairs ahove 107 IQ, 
might be inferred from the absence of any twins of high average or 
superior ability that this is not a representative group of identical 
twins. The difficulty of finding a fairly large group of identical 
twins of at least normal mentality was an interesting fact brought 
out m a previous study by one of the writers. 'File lower average 
mental capacity of this group as compared witli other tvpe of twins 
and of the unselccted population is confirmed in a study by Bvrns (3) 

Pfreentile on the Henmon 
Nelson test of 376 twins was more than 10 points lower than that 
flt the general population of high school students. 

It IS true, however, that this group of twins represents a some- 
what selected identical twin population when lower mental levels are 

wim h"irTn" rn ^ ** '‘"‘‘“'I’f to eliminate 

P=‘^‘''=‘P«t.on m a testing program. All interpretations 
of resu ts are to be made in terms of this stdection. 

able 2 which follows presents in somewhat greater detail the 
„ TABLE 2 


Range of IQ’s 

Aange of SP’s— subject reporting 
Me”a^n%0 reporting 

Mean JO— subject reporting 
Mean SQ — mothers reporting 
Mean intra-pair difference in IQ 
Mean mtra-pair difference in SO 
subject reporting 
Mean intra-pair difference in JQ 
mothers reporting 


Boy.s 

C Jirls 

CjTOUp 

30-105 

78-116 

97-110 

98.19 

100.25 

102.19 

.875 

77-107 

74-113 

92-108 

95.56 

99.94 

101.13 

rt.37S 

77-107 

74-116 

92-110 

3.25 

.625 


.625 

.750 
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finding relative to /0’s, 50’s, range of scores, and intra-pair differ- 
ences in the twins : i 

There is no significant difference in the mean IQ's of the girls 
and boys, though there is considerably greater variability in intelli- 
gence in the twin girl pairs than in the boys. This is revealed in a 
significant difieience of 5.5 between the average intra-pair differences 
in the two groups. 

/he mean 50 s as determined both on the basis of own report and 
motheis are within the normal range for social competence and show 
no significant differences between the sexes. There is a slight tend- 
ency for the 50’s with mothers reporting to be higher than similar 
quotients when subjects are reporting, but this difference is not 
significant. 

Analysis of the data reveals the fact that in regard to the social 
quotients, boy twins, when they are reporting, show considerably 
greatei intra-pair differences than do girls — a reversal of the data 
relative to IQ. However, though this sex difference is only 3.23 
times the^ probable error of the difference, and hence does not meet 
the ciiterion for complete reliability, it nevertheless is interesting and 
somewhat significant to find it at all in view of the similar environ- 
ments in which these subjects have grown up. 

Another interesting point is the tendency which reveals itself in 
the average intra-pair differences and in the range of 50’s for mothers 
to see their twin offspring in not only a similar light, ignoring differ- 
ences, but to see the intellectually inferior ones as being more socially 
adequate than they are — at least as measured by those subjects’ own 
replies. See Pair I (Boys) and Pairs IV and V (Girls). 

In four twin pairs (Boys II, V, VIII, Girls VI) the higher IQ 
twin also scores higher in 50 (own report) and this is the case in 
three twin pairs when mothers report (Boys V, VIII, and Girls IV). 
In general, however, intellectual differences do not reveal themselves 
in corresponding social competency scores. 

One could speculate a -little on this lack of variability in social 
maturity (50’s) in those twin pairs who show intra-pair differences 
in intelligence of six or more points. Perhaps such relatively slight 
•diffeiences in intelligence as are found in these subjects do not reveal 
themselves in social adequacy differences. Possibly family and the 
general environmental settings enforce a uniformity on children 
even where differences in intelligence exist. It is also possible that 
the measuring instrument is not able to reveal differences which may 
•exist between the twin pairs in social maturity. 
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2. Resenibhnice of Identical Tndns in Social Mfiliirily «.s Curnparcd 
with the Resent hlnnce in In/elUt/cnr 

Table 3 shows the decree of rcscinhlance in iIifm* iilcntiFril twin 
pairs as revealed by co r relation 

TABLE 3 

Ducrce or Intra-Twin RiiSEMni.ANt-i-: in IQ's and AY^V in SDcnrv Idinticm 

Twin Pairs ' ’ 


Socinl Quotients, twins re|>oriin^ 
Social Quotients, mothers repiirtiiiK 
IntelliRence Quotients 


Rhii 

.94 

.9X 

.77 


l‘li 

-lai 

.1107 

.1172 


These identical twins resemble one another ver\ markedlv in 
social maturity, and this resemblance is t-reiiter wlien mothers alone 

to dunk and see their tAvm-offsprinK similarly seems to he apparent. 

resemblance in intelligence is not as liij-h as in 
. 1 = competence. I he coefficient of correlation ( i .77 PK -': .072) 
IS loAver than those usually reported in the literaturi—such r's iismllv 

ion coefficients showing these rc.semhlances have been depressed bv 
the selective factor previously referred to. The lower levels of S 

Ir t’ n’entioned, however, tliat hv tlic same 

The data present fairly clear-cut evidence that for these mi.s of 
nrakL"!he7[’ pl«v a considerahle rdle in 

in btelligeace «>'«l’^‘‘c'nce-more alike than 

-€fv'!Sr ;H”' ivE''" 4 

seemed to ju.,tify its use instead oMhe nr I *1’" 'P^f'lnnion curve 

Tne of the present writers to, w;* ' bifimih,. 

which these 16 pairs of subjects nnw^ ^ Pairs of idetiticiil twins of 
ports a coefficient of corrd^TottotTelroT-htt^:,;' t"' 
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tion, self-direction and socialization), is markedly influenced by the 
restraints and freedoms,” “obligations” and “duties” set up in 
these similar environments of the twin pairs. 

3. Relationship of Social Competence and Intelligence 
Table 4 presents the correlations between social quotients [SQ'%) 
and Intelligence Quotients (/(3’s) for each member of the twin pairs. 


TABLE 4 

Correlation Coefficients between IQ's and SQ’s in Sixteen Identical 

Twin Pairs 




c 

PE 

Twins 

reporting 

-I-.37 

.107 

Mothers 

reporting 

-(-.30 

.114 


These data indicate no significant relationship between the social 
and intelligence quotients in these twin pairs. Again it may be 
that the elimination from the study of those twins of lower intelli- 
gence may have hidden a higher relationship existing between these 
two factors such as other investigators have reported, but no such 
relationship reveals, itself in the subjects employed in this study. 

In analyzing individual pairs qualitatively, interesting explanations 
of this low relationship between intelligence and social maturity are 
revealed. In one pair of boys of high average intelligence (Pair IV) 
personality factors^ (the boys are shy and withdrawn), family super- 
t vision and solicitation have functioned against the attainment of social 
competence as measured in this study. 

One pair of girls of low average intelligence (Pair III) developed 
maximum Independence and self reliance due to the father’s death 
which resulted in the mother’s employment outside the home which 
threw household responsibility very much upon them. 

Pair V (Girls) reveals a somewhat similar picture in that insis- 
tence on self-help on the part of the mother has given these twins a 
social quotient somewhat above the intelligence level they possess. 

Pair VII (Boys) shows average ability intellectually, but grow- 
ing up in a stimulating environment which encourages considerable 
freedom of action, has resulted in a higher level of social compe- 
tence than would be expected. 

4. Data on Reliability of Raters Reports 

In evaluating the usefulness of the scale one important question 
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arises as to the consistency of scores made by two tliffrrcnt ratcis. 
In this case there were nor only two different raters, but the in- 
formation was obtained from two different individuals. i.e„ the sub- 
ject himself and mother, The correlation coefficient between the 
social quotients thus obtained was +.84it;.()d7. M'liis hinli degree of 
relationship suggests that the results of an interview with the stdi- 
jeets themselves reporting can be consideretl a reliable estimate nf. 
social competence as measured hy the Doll Saile and that further- 
more two different experienced raters can obtain independently of 
one another consistent ratings from subjects and motliers. 


D. Su.viMAR-y 

In this investigation of social competence employing the Doll 
Maturity Scale with 16 pairs of identical twins, ciglit girl and eighi 
boy pairs, reared together, the following results seem worthv of 
emphasis. 

1. Identical twins reared together were found to resemble each 
^her to a greater degree in social competence than in Intclligenc. 
ine resemblance in SQ'& expressed in terms of R is .'14 » ()21 with 
subjects reporting and .98±,007 with mothers reporting, 'I'he Intra- 
twin correlation for intelligence is .77±:,072. 

2. There appears to be a slight tendency for mothers to report 

greater uniformity of behavior in the twin pairs, but also 
s ightly higher average SQ's result from their reports tlian from 
subjects own reports, 

3. Boy twins, when reporting, show greater variahilitv in A’O’s 
(mtra-pa,r differences) than do girl pairs, and this in tlie’ face of a 
si^gmficant mean intra-pair difference in intelligence in the girls ^vhicll 
mi£t ordinarily be presumed to make for greater differences in social 
competence in twin pairs. 

tion Inhere is a low positive correla- 

the BteTTe the Stanford Revision of 

relrtina) ““ -^0:^.1 H, mothers 

0 W» ™b' i’„d Sk"’””™''''’ J"!™! f'"m twins' 

contracted ^the, A separate investigators 

contracted these two groups (R «= -f,84±,037). 
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6. There is no evidence of sex differences in average social com- 
petencr^ (SQ’s) in these pairs of twins. 
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A NOTE ON THE ROLE OF VISION IN THE FEEDING 
BEHAVIOR OF WHITE RATS* 

Department of Psychology, University of Arkansas 


Stanford C. Ericksen 


A. Statement of Problem 

In analyzing the hunger drive chief interest has been focused on 
Its initiating and accompanying psycho-physiological conditions. 
Bash ( 1 ) has emphasized the integrative nature of the hunger drive. 
His results show that we cannot simplify the initiating factors, in 
feeding behavior by saying that it is the result of stomach contrac- 
tions alone or the like. Harlow (3) also suggested the possible in- 
fluence of other than interoceptive stimulation in directing the feed- 
ing activities of rats. It would thus seem that a complete under- 
standing of the hunger drive would require an analysis of the: 
(«) initiating conditions; {b) the mechanisms that continue the 
feeding; and, (c) the factors which cause the organism to stop eating. 
The study of the influence of some factor common to these three 
phases of feeding behavior may be a worthwhile approach to the 
understanding of the total and integrated act of feeding. Vision is 
one such possible factor and serves as the problem of the present 
experiment.! We are simply interested in comparing normal with 
blind rats in the amount and manner of eating. 

B. Procedure 

A group of 20 male white rats about four months of age were 
fed individually once a day for three days. They were then matched 


*Received in the Editorial Office on October 9, 1940. 

‘This IS a preliminary and exploratory experiment. It is our plan to 
inake further studies on the role of cutaneous sensitivity, audition olfac- 
tion, etc., and the influence of cerebral lesions on simple feeding behavior 
Research Paper No. 706, Journal Series, University. 
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for weight and divided into two groups of 10. The rats in Group II 
were blinded by enucleation after feeding on the third day. Through- 
out the experiment a record was kept of the weight of each animal 
before and after feeding. Presumably the increase in weight after 
feeding represents the amount of food eaten. The animals were fed 
.about the same time each day on a diet of dry food (Ruch, 4) mixed 
with a constant proportion of whole milk to give a moist paste. 
The rats were fed in clean metal cages, 12 x 18 x 14 inches. The 
amount of food in the food cups was always more than enough for 
each animal. The small food cups were one inch deep and two 
inches in diameter. In some cases larger food cups were used, two 
inches deep and four inches in diameter. Every attempt was made 
to handle both groups in the same way and each followed the same 
routine, the experimental variable being simply that one group was 
blind, the other normal. At the beginning of the experiment the 
average weight for the animals in Group I was 226 grams ; for Group 
II, blind, 223 grams.. Table 1 gives the sequence of the various con- 
ditions of the experiment and the results. 

C. Results 


These results are presented in graphic form in Figure 1. The 



FIGURE 1 

Averac.e Gain in Weight for the Various Experimental Conditions 

data in Table 1 show no statistically significant difference between 
the results of the blind and the normal rats. Nor does there appear 

to be .any marked difference in the graphic record shown in Figure 1. 

' ^ 
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Conclusions to be drawn from the successive staKCs nf the experi- 
ment are as follows : 

1. Condition A 

After 19 days of comparable feeding coiulitirms the blind animals 
eat just as much and make just as large gain in weight as the nfirmal. 
Within the conditions of our experiment, vision is either unimportant 
or is masked by other factors. In this latter connection the time 
limit of feeding is important. If it is too long even handicapped 
blind animals will have !iad time to cat sufRcietu to satisfy their 
present organic condition. In such a case the amount eaten is a 
function of such factors as size, rate of growth, healtli, adjustment 
to the conditions of feeding, etc. If the time limit is tfKi short the 
lack of vision becomes largely a mechanical handicap in finding the 
food cup, etc. 

2. Gondilion B 

Oui results do not show as clearly as those nf Harlow (3) the. 
presence of the “social facilitating" factor. 'I'hc animals do eat a 
little more vvhen feeding together in the same cage ami from tlie 
same food cup than when eating alone. But there is no apparent 
dlfteience between the normal and the blind animals in this respect. 

3. Condition C 

Increasing the length of the feeding period hy five minutes in- 
creases the absolute amount of food eaten but shows no differentiation 
between the normal and blind animals. After the first 10 minutes 
the rate of eating falls off. It was thought that by extending the 
feeding time the “social facilitating" factor might he more clearly 
differentiated if it were present. 

4. Conditions D, E, F, and G 

There was no consistent difference in the amount of food eaten 
from the large or the small food cups. This result is the same for 
both the normal and the blind animals. Since the amount of food 
in either of the cups was entirely adequate for the needs of the 
animals there would be no biological purpose in responding differen- 
tially to them even though the rats sensed tlie difference in the size 
■of the food object. Yoshloka (5) has shown the im|)otuincc of 
this interpretation. 
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5. Condition H 

Animals of approximately the same size from each of the two 
groups were paired together in the feeding cages. The amount of 
food eaten was about the same for both groups; there did not appear 
^ be any dominance of the normal rats over the blind or the reverse 
For the first two or three days there was some fighting and “in- 
compatibility m the feeding cages. Since the time of feeding was 
reduced to 20 minutes the gam in weight also dropped for both 
groups. 

It may he noted from Figure 1 that the normals consistently gain 
different”'' "" ^ 


D. Discussion 

In this experiment blind animals were compared to normals in 
eight different feeding conditions but in none of these is there any 
statistically significant or subjectively observed difference between 
the two groups. Evidently within the condition!: of this experiment 
vision is not an important factor in determining the nature and 
extent of feeding. 

It is the opinion of the writer that if this specific question of the 
sensory control of feeding behavior were investigated as extensively 
as the problem of the sensory control of maze learning, we would 
find very comparable results. Some of the specific senses are more 
important than others in controlling the behavior in question but 
the relative importance of any given sense quality is a function of the 
particular test conditions. In general, a normal and intact animal 
IS better able to meet the exigencies of the experimental conditions 
than those animals with some one or more sense modality lacking. 
Organic sensitivity plays a particularly important and unique role 
in feeding behavior. But it is not the sine qua non. As investigations 
proceed it will be found that certain other controlling centers, corti- 
cal, subcortical, glandular, sen.sory, etc., are likewise important and 
effective in feeding behavior just as they are in maze learning, sex 
behavior (Beech, 2), and other particular types of activities. 


E. Summary 

Ten normal and 10 blind rats were compared as to the amount 
of food eaten during a given period each day. Eight different con- 
ditions were included in the experiment (feeding alone; two at a 
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time; 15, 20, and 30 minute periwls; larjie food amounts vs, smalt 
food amounts; and blind and normal rats together). In no case was 
there a consistent or marked difference in the aimnint of weight 
increase after eating between the normal and blind animals. 

The opinion is offered tliat the .sensory contnd of feeding behavior 
is psychologically not very different from the results found in the 
problem of the sensory control of maze learning. At least there 
is probably no single sense that controls feeding (as we once thought 
kinesthesis did maze learning) but each sense is functional and oper- 
ates to a greater or less extent depending on tile particular conditions 
in which feeding occurs. 
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A COMPARISON OF TEACHERS’ DIAGNOSES OF 
MALADJUSTED CHILDREN WITH 
CLINICAL FINDINGS* 
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George D. Loveli. and Helen D. Sargent^ 


There has been much said and much written of late about “the 
whole child;’’ about treating the school boy and girl each as a per- 
sonality, not as merely another pupil to whom facts and techniques, 
are handed, in the hope that they will somehow be assimilated. This- 
emphasis on the unity of the child’s experiences and upon the necessity 
tor providing a complete environmental background appropriate 
to the learning process has been accepted by educators and psycholo- 
gists alike. Attempts are continuously being made to find the best 
schoolroom atmosphere and the most favorable teaching techniques 
to accomplish this expansive purpose. Great emphasis is placed on- 
individualizing the curriculum to meet the needs of the child. 

An integrated personality depends on the child’s learning habit 
patterns that are both adjustive to him and which meet with the 
apprwal of those with whom he comes in contact in any real way. 
which thus comply with the social norms. Gaining these habits by 
a process of random trial and error would be a very expensive and' 
not too successful one. There must be a leader, a guide. One of 
these directors is the school room teacher. Upon her shoulders falls 
the responsibility first of determining what sort of treatment, motiva- 
tion, etc., each child needs, and second of providing opportunity for 
this treatment, motivation, etc. 

The first responsibility is of great importance. The child comes 
to school with certain habit patterns already established, with fixed,, 
but modifiable ways of reacting to certain classes of situations. In 
the schoolroom he is placed with other children who have different 
modes of reacting and with a teacher who must be somewhat of a. 
new authority to him. He must either use the existing response 
mechanisms or some that are compatible with them. Gradually new 
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-ones are built, some acceptable and some not so acceptable. 'I'he 
teacher must be able to iind those which are not acceptable, ferret 
out their causes, and initiate a proKniin of reeducation to overcome 
them. 

How well is the teacher performin).': this function? A limited 
answer to this question has been found in a survey of cases referred 
to the Northwestern University Psycliolouical Clinic from schools 
■of Evanston, Illinois, and surroundiniJ: communities, When a teacher 
refers a child to the clinic, she fills out a referral blank which sug- 
gests the reasons for reference. From these blanks can he cletcrniined 
the chief complaint which can be compared with the findings both 
of tests and of the examiner's interviews with the child. Such a 
study was made on a group of 370 male case.s referred during the 
past four years. Most of these cases were helinv the eighth grade at 
the time of referral, but a few high school pupils were included. 

The data were treated in a purely statistical manner. No attempt 
was made to follow any one case as to reason for reference and 
diagnosis, but the number of cases in each category was computed 
m relation to the total group of cases. While there was only one 
major reason for reference® for each child, there may have been 
^veral diagnoses; i.e., difficulty may have been found in several areas 
There was always a Stanford-Binet IQ along with diagnoses as to 
behavior, attitudes, and other causal agents. 

_ Not only are reasons for reference and diagnoses bv c.xamincrs 
given m the figures below, but where applicable and mi those cases 
where scores are available, the number of children .scoring high on 

Rogers Personality Adjustment Scale for 
■Children are quoted. The number of children scoring high on the 
Rogers and the number of children so diagnosed will not necessarily 
agree. There may be two explanations for this fact, p'ir.st in i 

'ri'irb"' °V‘'! I"''"’ tlie test 

the eT h In many more cases, however, 

mor^o?rr'“"! ^ ‘^nntrihuting factor to a 

Zf Z the 

cnier diagnosis of the examiner. 

infTrioriw°^r-'r'‘^" is divided into four scoring sections, personal 
n enonty, social maladjustment, family maladjustment, and dav- 
aming, w ith a total score for personality maladjustment in general 
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In the writers opinion, this is one of the better personality tests for 
children because of its interest to the child and because of its con- 
struction which permits getting important information that the child 
could not give directly. While the scores are not absolutely accurate,. 
a.s neither are the scores of any such scale, they are definite indicators 
of areas which need careful attention, if the child is to be helped in 
his difSculty. 

The available data, , punched on Hollerith cards, made it possible 
to check each reason for reference against the actual diagnoses made 
for the cases having such reason for reference. Out of 370 male 
cases, 256 of them were represented in the four reasons for refer- 
ence: mental rating, placement, poor school work, and social malad- 
justment, even though some 28 other reasons for reference were avail- 
able. Since personality measures are not always taken when the 
request is purely for placement or mental rating, these two reasons 
for reference were not broken down as to diagnosis. Many of these 
diagnoses were mainly in terms of IQ and achievement test scores, 
Refermls for poor school work were, however, compared with diagno- 
ses. This comparison appears in Table 1. 

TABLE 1 

Examiners’ Diagnoses of 129 Cases Referred for Poor School Work 

(Each case may be represented by more than one diagnosis, and any 
diagnosis with less than 10 cases was disregarded.) 


Family maladjustment 
Below 10 of 90 
Feelings of inferiority 
Social maladjustment 
Physical disability 
Daydreaming 

It is rather clear that since only 38 of the 129 cases in this cate- 
gory had /O’s below 90, and that many other factors were pertinent, 
the teacher was wise in sending the child to the clinic for observa- 
tion. Her chief diagnosis of “poor school work" seemed to be due 
not to a lack of ability but to other causal agents. 

As Table 1 indicates, these causal agents had to do largely with 
the personality adjustment of the child. Ranking high among these 
was family maladjustment. This study adds further evidence to the 
many investigations which have shown conditions in the home to have 


No. cases 

63 

38 

33 

21 

21 

12 
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a direct bearinjr on the child's behavior and work in the schoolroom. 
A careful teacher can often recognize this source of difficulty and 
take steps to minimize it to lessen its effect, More insidious and 
hard to ferret out is feeling of inferiority which is the second largest 
contributing factor to poor school work (after low I(J is excluded). 
Social maladjustment is more easily recognized as .should he physical 
disabilities, but the last large cause, daydrtMming, requires careful 
attention to recognize and discriminative judgment to iind the cause 
for it. It is not implied that thc.se maladjustments exist in isolated 
form; they can and do often occur together, and such is recognized 
in Table 1 which includes more than one diagnosis for several of 
the 129 cases referred for poor .school work, 'riiere were also a 
few scattered diagnoses other than the ones slunvn in Table 1 which 
were not included in this study because of their small number. 

An observation of the diagnosis side of the picture made clear that, 
although there were many possible diagnoses, certain ones were pre- 
dominant, both in the case of referrals for poor school work and for 
other reasons as well. The chief ones of these were feelings of in- 
feriority, social maladjustment (fighting, bullying, sliowing off, dis- 
honesty) ; physical disabilities (visual, liearing, glandular, general 
physical weakness, crippled, etc.); family maladjustment (li.xations, 
family discord, low economic status, overdi.scipline, inconsistency, 
over-stimulation, neglect); and daydreaming (excc.ssivc imagination, 
phantasy lying, imaginary comparisons). Table 2 indicates the 
number of times each of these diagnoses was made by an examiner, 
with the number of cases referred by the teacher for that reason 
shown beside it. Rogers Personality indications of maladjustment in 


TABLE 2 

relation db-iween Clinical Finoiki^ (Examiners' Diao.s-ose.s) 
Reasons for Reference of Teachers 


AND THE 


No, referred No. scored liigh No. diaRnosed 
by teacher hy Rogery hy examiner 


Feelings o£ inferiority 
Family maladjustment 
Social maladjustment 
Physical disability 
Daydrc aming 


79 

86 * 

131 

84- 


86 

1S7»* 

65 

51 

28 


diagnosis "of lamii; 
^ family dis- 
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these areas are also shown, except for physical disability. That the 
Rogers and the diagnoses do not agree absolutely has been referred 
to above with reasons suggested. 

It can readily be seen that those areas which are the most impor- 
tant in the eyes of the examiners of these children have not been 
so regarded by the teacher who referred the child. This does not 
say that she has not observed these tendencies in the child, but that 
■she has considered some other thing as more important and more 
pertinent. It is interesting to note that teachers are more aware 
of social maladjustment than of the other difficulties, probably .be- 
■cause It IS more overt and readily recognizable. Daydreaming feel- 
ings of inferiority, and difficulty caused by family maladjustment 
may be more easily mistaken for other things. The quiet child, 
■and even the compensating child are less easily detected as having 
feelinp of inferiority, or of being neglected at home. The reasons 
for his poor school work, reading difficulties, boasting, etc., are not 
so easily ferreted out. They require careful checking and knowledge 
of what areas might be concerned. That physical disabilities are 
overlooked as major causes for difficulty so easily is not under- 
standable in many cases. It seems that with the emphasis on sound 
physical bodie.s, this area would be suspected by teachers before any 
Others. ^ 

These findings suggest definite implications for teaching. When- 
ever the services of a clinic are available, the teacher shows foresight 
vrho sends the child ffiere for observation, if she has any doubt as 
to her own “diagnosis.” The psychological clinic can play a big 
part m supplementing the teacher’s treatment of her problems. 

Where there is no psychological clinic, with its trained personnel, 
the teacher can do well to note the major areas of maladjustment 
in children as brought out in this study and to investigate them_ to 
the best of her ability when a child seems to need- some sort of help. 
In fact, all teachers would do well to keep open minds on deciding 
a child’s difficulties by checking these possibilities in each case, and 
thus by a process of elimination, if by no other, come to a more nearly 
■correct solution than .she would otherwise. “Individualizing the cur- 
riculum” will then take on more meaning, and the child will be 
understood as a personality and so treated and motivated. 

Suggestions for the treatment of the above main maladjustments 
in children are not included in this paper because of the many 
existing articles and books on child psychology which deal with 
these very problems. 



188 


JOURNAL OF (!I-;NKTIC I’SVCUOLOGY 


Summary 

From a stiulj' of 370 male cases (lar(>;el) lielow the ei^lltll }:i'adc) 
referred to the Northwestern L'niversity Psycholnjiical Clinic, it 
was found that most of them were referred for mental rating, idace- 
ment, poor school work, and social maladjustment. Only 38 tint of 
129 referred for poor school work were found delicient in IQ. The 
most important of the other diannose.s were physical disahilitie.s, 
feelings of inferiority, social maladjustment, family maladjustment, 
and daydreaming. These were also the most frei|uent diagnoses for 
other reasons for reference, even though they were rarely listed, 
themselves, as reasons for reference. It was suggested that a psycho- 
logical clinic plays an import.nnt part in supplementing the teacher’s 
finding areas of difficulty in her pupils. Hut tvlierc psychological 
help is not possible, this study indicates the areas which are most 
usually annoying, and wliich the teacher may clicck in each pupil 
as possible sources of maladjustment wliich she can try to correct, 
thus "individualizing the curriculum" in a more meaningful manner 
and promoting an integrated personality. 

Department of Psychology 
Northwestern University 
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BOOKS 


The Journal of Genetic Psychology, the Journal of General Psychology, 
and the Journal of Social Psychology, will buy competent reviews at not 
less than $2 per printed page and not more trait $3 per printed page. 

Conditions. Only those books that are listed below in this section are 
eligible for such reviews. In general, any book so listed contains one or 
more of the following traits; (a) Makes an important theoretical con- 
tribution; (i) consists largely of original experimental research; (c) has a 
creative or revolutionary influence in some special field or the entire field 
of psychology; [d] presents important techniques. 

The books are listed approximately in order of receipt, and cover a period 
of not more than three years. A reviewer must possess the Ph.D. degree 
or its equal in training and experience. 

Procedure. If among the books listed below there is one that seems 
important to you, you are invited to write a review of that book. It is 
not necessary to make arrangements with the Editor. Just send in your 
review. It does not matter if the book in question has been reviewed before. 
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CRITICAL REVIEWS OF RECENT BOOKS 


(Bradley, Charles, M.D. Schizofihrenta in Childhood. New 
York: Macmillan, 1941. Pp. 152.) 


Reviewed by Livingston Welch 


Though most ps^^chiatry textbooks have dealt with Schizophrenia in 
childhood, the world has been waiting a long time for an extensive 
survey of this topic so that the many fragmentary reports and theories 
that have accumulated, may be presented in some meaningful whole. 
The organization of Dr. Bradley’s book is admirable and the objec- 
tivity of his treatment leaves nothing further to be desired. 

He begins wisely by defining dementia praecox, schizophrenia, 
and paregasia, thus reclarifying the different connotations of the 
terms. He also discusses the meaning of “dementia' praecocissima,” 
and "dementia infantilis.” The former he regards as identical with 
childhood schizophrenia, while the latter he says "appears to be a 
symptom which may signalize the onset of acute .schizophrenia at an 
early age level.” He presents the following as the major features 
of the diagnostic criteria for dementia infantilis : {a) Normal de- 
velopment until the third or fourth year. (Z>) At this age an acute 
behavior change takes place characterized mainly by motor rest- 
lessness, speech disturbance, anxiety, and failure of educational 
progress, (c) Retention of an intelligent facial expression, {d) No 
signs of organic brain damage and (e) a very rapid mental deteriora- 
tion leading to dementia. 

Dr. Bradley shows the many respect's in which the symptoms of 
children with schizophrenia differ from those of adults. In general 
they are fewer and simpler in children than in adults. An analysis 
of many reports «eems to point to several major types in childhood, 
(a) Diminished interest in the environment. This appears to be 
most outstanding of all. {h) Emotional disturbances which include 
marked degrees of anxiety, negativism, and irritability, (c) Symp- 
toms of regression or a return to a more immature and simpler levels 
of interest, (d) Alterations of motor behavior, including sudden 
displays of peculiar conduct, sluggish awkward gait and catatonic 
manifestations, (e) Speech disturbances of thinking manifested by 
a bizarre thinking process. (/) Hallucinations and delusions. 
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For a positive diagnosis the author suggests that the following 
items be considered: {a) The child must be psychotic, {b) His 
mental disorder must have appeared without Icnow’n or obvious 
cause after a period in earlier life, when he was comparatively free 
from mental disorder. (c) He must give positive evidence of 
severely disturbed social contact with and interest in his surround- 
ings. {(1) He may show a variety of often very dramatic symptoms 
which may be considered as methods by which he expresses his dis- 
turbed contact with his surroundings, (e) He must show .some evi- 
dence of regression or deterioration in his behavior. (/) An heredi- 
tary taint of schizophrenia favors a similar diagnosis in the child. 
iff) An entire absence of physical or neurological signs is compatible 
with a diagnosis of childhood schizophrenia, but this does not pre- 
clude the disorder, (h) A diagnosis should he made only on a basis 
of history, development of symptoms, and never exclusively on the 
basis of the resemblance of the behavior to that which is seen in 
adult schizophrenia, 

The classical four types of schizophrenia are hardly ever distin- 
guishable in childhood. The only justifiable divisions, according to 
the author are the "acute” and "chronic” forms, "More descriptive 
terms,” he adds, "would be a periodically agitated tj'pe for those 
patients having an acute course and an insidious type for those whose 
development is chronic in nature.” 

So far, no conclusive studies of shock therapy in connection with 
childhood schizophrenia have been reported. Dr, Bradley refers to 
several cases in which insulin and metrazol .shock treatment were 
used without any success. He also describes the use of sodium 
amytal, caffeine citrate, ephedrine sulfate, and amphetamine sulfate. 
The last was by far the most successful, but the author explains 
that "superficial symptoms rather than fundamental mechanisms are 
altered. As far as prognosis is concerned in childhood schizophrenia, 
he says, "all reports are uniformly gloomy regardless of treatment,” 
in fact decidedly worse than in adult patients. 

Institute for Research in Child Psychology 
Hunter College 
New York City 
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THE MECHANISM OF VISION; XVII. AUTONOMY OF 
THE VISUAL CORTEX* 

Laboratory of Physiological Psychology, Harvard University 


K. S. Lashley 


The mode of interaction of the different parts of the cerebral 
cortex is still obscure after a century of experimental study of 
the brain. The most prevalent conception is that excitations reach- 
ing the cortex in sensory projection areas are progressively elaborated 
as they are transmitted through association fields until they take on 
a temporal and spacial organization capable of eliciting an appro- 
priate series of adaptive movements when they finally play upon the 
motor cortex. There are, however, some observations which suggest 
a certain autonomy in the activities of different cerebral areas. In 
early studies of cortical function in the discrimination of intensities 
of light I found that habits of discrimination were retained after 
destruction of any part of the neopallium except the dorsal con- 
vexity of the occipital lobes, a region since identified as the visual 
projection area (9). Total destruction of this region resulted in 
loss of the discriminative habits, which could then be reacquired at 
normal rate. Subsequent destruction of any other part of the cortex 
did not produce a second loss of the habit (7). Such evidence sug- 
gests that the striate areas are the only part of the cerebral cortex 
involved in the differential reaction to light acquired in the Yerkes’ 
box. 

Much the same result for the discrimination of simple geometrical 
figures was obtained with the “jumping” technique, except that 
destruction of the striate areas permanently abolished the capacity 
for detail vision. Lesions in areas surrounding the visual cortex or 
destruction of the motor areas were without effect upon the learning 
and retention of habits based upon discrimination of patterns (8, 14-). 
From such studies it seems clear also that no part of the cerebral 
cortex except the striate areas is essential for learning and retention 
of simple, visual discriminative habits. 

The clinical literature differentiates conditions of post-traumatic 
amnesia and visual agnosia (psychic blindness) in addition to the 

♦Received in the Editorial Office on November 14, 1940. 
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pninary visual detects cxluhtcl in sv-utuina or amblvopia. Nothing 
dearly comparable to these defects of integration has been Z 
entered in studies of lower mammals. Imss of habits based on dis- 
crimination of liaht after destructifin of the striate areas mav be 
coniparable to an amnesia (10. II) but no similar conditio.r l,ns 
een found foi detad vision. Injuries within the striate areas nrn- 
c iice_ retardation m the Icarninir of reactions based upon pattern 
disciimination, or some inaccuracy of performance, hut these defects 
can be accounted for adequately on tbc basis of the limitations of 
the visual held produced hy the operation ( l.I). N',, disturbance of 

pattern discrimination could be demonstrated as a result of lesions 
winch did not mvadc the striate areas or optic radiations ami, in- 
deed. only involvement of the binocular field with production of a 

ination •‘‘■Knificant disturbance in the discrim- 

ination or the visual fip;‘urcs used. 

Tile studies have been restricted to discrimination of very simple 
Eeometiical forms, lines, or triangles, which are finite readily dis- 
tinguished and learned by the rat. In human patients visual 

It s emed that for tlic rat a more difficult prublem might reveal trans- 
on, cal functions which are not evident in the ren.gnitinn of the 
distiibution of masses of light or the direction of lines (1+) 
Following this suggestion Kirk (6) attempted to differentiate a 
postoperative visual amnesia from cortical blindness hv the use of a 
more difficult dj^scriminative problem. He trained rats in a differ- 

trojed pait of the occipital cortex of one hemisphere only and tested 
or postoperative retention. He obtained aftef operation a pm^al 
extent of 1 correlation of about 0.50 between the total 

inv Tb " postoperative training required for relearn- 

werc estlm^TT '"solved in the lesions 

convention-,1 H a diagram of the lesion upon a 

representing '‘^ea and the values so obtained, 

also coT elate l' ^ ^vere 

relation r -m records. The resulting cor- 

1 elation was negligible amounting to not more than 0.11, 

ruled ourcorti tp V ^csion to one liemispherc 

at most the iesr ’ '"“I"®®® f ™ postopm-ative loss, since 

o X visual fieir t leaving enough 

the visual field intact for recognition of the figures. Such X 
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assumption is not justified for, in the apparatus used, the rat tends 
to fixate the edges of the stimulus cards and to react upon the basis 
of a part of the figure near the inner margin of the frame. Conse- 
quently an extensive scotoma might cut off a critical part of the 
figure and seriously disturb the accuracy of discrimination until a 
readjustment of fixation was acquired. With symmetrical figures 
such confusion is especially likely to occur. Limitation of the lesion 
to one hemisphere does not rule out the possibility that the post- 
operative disturbances were due to cortical blindness or justify 
Kirk's conclusion that the loss is evidence for a true amnesia. 

Since the total area destroyed correlated significantly with the 
postoperative scores, whereas the percentage of striate cortex included 
in the lesion did not, Kirk argued that the cortical fields sur- 
rounding the striate areas are important for the formation of the 
difficult discriminative habit. The method which he used for esti- 
mating the extent of damage to visual structures is quite unreliable, 
since it does not take into consideration either the interruption of the 
optic radiation or the frequent lateral displacement of remnant.s of 
the striate cortex by hernia of the hippocampus. The method gives 
no real indication of the extent of invasion of the binocular field or 
of the extent of scotoma produced. The correlation of retraining 
records with total extent of lesion may have been merely an expres- 
sion of the probability of greater Invasion of the binocular field by 
large than by small lesions, as I found to be the case in studies of 
brightness vision (10), and the lack of similar correlation with esti- 
mated invasion of the visual field only a result of failure to con- 
sider damage to the radiation. The conclusion that the extra-striate 
cortex is important for the performance of the difficult visual habit 
is not justified by the data. 

The early controversy between Munk (16) and Loeb (15) hinged 
upon a similar problem of interpretation of experimental results. 
Munk ascribed the visual loss after destruction of his Area A to 
psychic blindness, an agnosia or disturbance of visual comprehension, 
whereas Loeb believed that a narrowing of the visual field by 
scotomas was sufficient to account for the symptoms observed. Cru- 
cial evidence upon the question was not presented. 

In experiments with animals there is always considerable uncer- 
tainty as to what functions a test actually measures. This is 
especially true in studies of visual defects, since there is no means of 
accurately mapping scotomas or of controlling visual fixation. To 
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differentiate amnesia or a semantic defect from effects of direct 
visual damage, the experiment must fulfill one of two conditions, 
Either a deterioration of visual function must be demonstrated in 
.cases where there is no damage to the striate cortex or optic path 
or, if the deterioration occurs in cases with such damage, it must 
be shown that the animal can meet the sensory reejuirements of the 
task without retardation and that the deficiency is in some integrative 
function which can be distinguished from sensory discrimination. 

Accurate determination of damage to the visual system can be 
made by analysis of retrograde degeneration in the lateral geniculate 
nucleus (9). No other method seems reliable. Even careful map- 
ping of the remnants of the striate cortex by cytoarchitectural criteria 
may give misleading results. I have cases in which inflammatory 
changes have so obscured the cellular picture that no trace of the 
striate cortex can be made out and which nevertheless retained some 
detail vision, correlating with islands of normal cells in the lateral 
geniculate nucleus. Anatomic studies have not revealed any direct 
visual connections to the cortex except by way of the geniculo-striate 
systenii so a reconstruction of the nucleus gives a fairly trust- 
worthy index of the degree of interference with primary visual func- 
tions.*- For cases with direct injury to the visual system it is im- 
possible, with available methods, to distinguish between effects of 
scotoma and disturbance of gnostic functions, except where the latter 
are based upon discriminative reactions which are themselves undis- 
turbed by the lesions. 

The experiment reported below was designed to test the effect of 
injuries to the neopallium upon a visual function which seems to 
involve some degree of integration beyond that required for dis- 
crimination of visual figures. The function is that which I have 
called a “conditional reaction’’ (12). It requires a choice of one 
or the other of two figures according to the character of the back- 
ground upon which the figures are shown. Additional tests were 
included to determine whether or not the animals were capable of 
discriminatifig the figures which formed the basis for the conditional 
reaction. 

Methods 

Pigmented rats of a strain derived from a cross of local albino 
with trapped gray animals were used. They were quite wild and 


Tor a description of the visual paths and cortex in the rat see (9, 18), 
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required a week to 10 days of preliminary handling to adapt them 
to the apparatus. Microphakia occurs in the strain, so it was neces- 
sary to remove and examine the lenses of all animals used in the 
experiment. Only one animal with this defect, No. 10, was found. 
About equal numbers of males and females were used, ranging in 
age from 130 to 160 days at the beginning of training. 

Operations were performed under ether anesthesia. Areas of the 
cortex were destroyed by thermocautery or the fiber connections be- 
tween different areas were cut with a small curved knife. In the 
series of cases the greater part of the neopalHum was explored, either 
by direct destruction or by interruption of possible connections with 
the area striata. In general I attempted to avoid direct damage 
to the cortical area for the binocular field, but this area or its 
radiation was invaded in a number of cases. 

At the termination of the experiment the animals were sacrificed 
and serial sections through the lesions and thalamus stained with 
thionin. The lesions were .reconstructed by the usual graphic 
method. Degeneration in the lateral geniculate nuclei was charted. 
The distribution of degeneration in each nucleus at midsection is 
shown diagrammatically along with the charts of cerebral lesions in 
Plates 1 and 2. 

An enclosed jumping stand, painted black, was used for training. 
The animals were required to correct their errors, that is, in case 
of a jump to the negative stimulus the cards were left in the same 
position and the animal made to jump again until he chose the posi- 
tive card. If he persisted in jumping to the negative card he was 
constrained and forced to jump to the positive after 10 such 
“repetitive errors.” In the scores a “trial” represents a jump to the 
positive stimulus, together with any preceding errors. In the tables 
the score of “errors” actually represents the number of trials in 
which one or more false jumps were made. This method is used for 
more ready comparison of scores with expectation from chance. 

Training was continued in Tests 1, 2, 3, and 5 with 10 trials per 
day to a criterion of 20 consecutive errorless trials or to 300 trials, 
in case the criterion was not met earlier. In a few cases where the 
rat was making better than chance scores at 300 trials training was 
prolonged beyond this amount. 

1. Sequence of Tests 

The tests used are listed below in the order in which they were 
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given, following training to jump to the open doors of the apparatus. 

1. To choose a 10 cm. white square on a black card and avoid 
a black card (Figure \, a). Tins is a very easy problem and is 
frequently learned after a single error by normal animals. 



FIGURE 1 

'Patterns Used in Training 

a^Testl; i, Test 2; r. Teat 3; d, Tests 4 and 5 i r and ./ alternately, Test fi, 
Cards 15 cm. squore. 


2. To choose an equilateral triangle of 112 sq. cm, area and 
to avoid a square of equal area, white figures on black ground (Fig- 
ure 1, i) ; a very difficult discrimination, probably because of the 
siradanty of the base-lines of the figures. This and the preceding test 
provide a measure of the influence of the cerebral lesion upon dis- 
crirninative processes. 


3. To choose the same triangle and avoid an X of equal area 
(.rigure 1 c). This substitution was made to provide a greater 
^ntrast between the figures to be used for the conditional reaction. 
The transfer from Test 2 was made readily by most animals. 

4. . Critical trials, a test for preference, between the same triangle 
and Z when presented on a striated ground (Figure \,d). Twenty 
tria s were giyen with reward for every jump, irrespective of the 
■riurc chosen. The records are expressed as the percentage of trials 

’"tr; ' -d ^ for one figure indi- 

cates an idciKificaiion of the figures on the striated ground with those 




K. S. LASHLEY 


205 


learned on black ground and also visual capacity sufficient for 
discrimination under the new conditions. 

5. To choose the X and avoid the triangle on striated ground 
(Figure 1, d) . This test involves reversal of the initial direction 
of training and should reveal a reduction of plasticity, if it occurs in 
operated animals. Errors in the first 20 trials of the test are re- 
corded separately, since they sometimes show transfer of the effects of 
previous training not revealed by the critical trials. 

6. Alternate training ' to 10 consecutive errorless trials with 
the figures on black ground, triangle positive, and on striations, X 
positive, until spontaneous reversal of reaction occurred with each 
ground. The criterion of spontaneous reversal was five errorless 
trials immediately following the change in ground and not more 
than one error in the succeeding five trials. The scores for this 
test record the number of reversals of training required before the 
criterion of spontaneous reversal was met for both grounds suc- 
cessively. Thus a score of 5 means that the animal had been given 
the Initial training with X positive on striations (1st reversal), then 
with triangle positive, black ground (2nd reversal), X positive on 
striations (3rd reversal), triangle positive on black (4th reversal), 
X positive on striations (5th reversal), and had then chosen the 
triangle on black ground without error on the 6th reversal and 
the X on striations without error on the 7th. In addition to the 
number of reversals of training, the total number of errors made 
after the first reversal (initial training with striations) is recorded. 

2. Incidental Observations 

Detailed notes were kept upon individual differences in behavior. 
Evidences of sensorimotor disturbance, timidity, reluctance or re- 
fusal to jump, characteristic postures and the like, were recorded. 
Sensorimotor difficulties, Indicated by frequent falls and misplacing 
the feet in preparation for jumping, correlate with lesions in the 
electro-stimulable areas and with refusal to jump after repeated errors 
(v. i.) . Other individual peculiarities did not appear to be significant. 

Experimental Results 

The records for the tests are summarized in Tables 1 to 5. All 
animals without exception learned to jump and to choose the white 
square opposed to the black card (Test 1). On the basis of sub- 
sequent records they have been divided into the following groups 
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TABLE 2 


Scores of 

Operated Animals which 
(Abbreviations as in Tabl 

Failed 
e 1.) 

Test 2 

No. of 
test 

1 

Tr. 

E. 

2 

Tr. 

E. 

Rat No. 

12 

10 

1 


B 

13 

6 

1 

— 

B 

14 

28 

2 

40 

23 B 

15 

10 

4 

300 

152 F 

16 

60 

IS 

300 

159 F 

17 

56 

18 

300 

167 F 

IS 

0 

0 

300 

159 F 

19 

55 

14 

300 

168 F 


which will be discussed separately ; normal animals, operated animals 
which failed in Test 2, operated animals which failed in Test 5, 
and operated animals which passed all tests. 

1. Normal Animals 

(Table 1). Two normal rats failed in Test 5. One of these, num- 
ber 10, had a severe microphakia with lenses of less than half normal 
diameter. The other, number 11, had normal lenses but did so 
badly in all tests of detail vision as to suggest some other visual 
defect. The scores of these two cases are therefore omitted in com- 
puting averages for the group. The average scores for the others 
are given in Table 5 in comparison with the scores for the operated 
groups. 

2. Operated Cases which Failed in Discriminatinn of Triangle and 

Square 

Eight cases are included in this group. Their records are given 
in Table 2 and average scores in '"i'able 5. Diagrams of the cerebral 
lesions are presented in Plate 1, Figures 12 to 19. All of these ani- 
mals learned black-white discrimination with an average of 28 trials 
and 7 errors, a score almost exactly equal to that of the normal 
group. In Test 2 their behavior divided them sharply into two 
groups. Nos. 12, 13, and 14 refused to jump, the first two within 
10 trials. No. 14 after 40 trials. They would still jump readily to 
a single figure but could not be forced when the two figures appeared. 
These three animals had extensive lesions within the sensorimotor 
fields, without significant visual involvement. Their behavior indi- 
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Scores of Operated Animals which Passed All Tests 
(Abbreviations as in Table 1.) 
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Gated that they could distinguish visually between the stimuli of 
Tests 1 and 2, that is, the presence of one or of two figures. 

The other animals of this group jumped readily for 300 trials 
in Test 2, but their records did not improve above chance. In all 
of them there was bilateral destruction of the binocular field with 
extensive damage in the temporal visual fields as well, amounting 
in three of the cases to practically total destruction of both optic 
radiations. The inability of the animals with such lesions to dis- 
tinguish visual patterns, although retaining discrimination of black 
and white, is in accord with the results of previous experiments. 

3. Operated Cases which Failed in Discrimination of X and 
Triangle on Striated Ground {Test 5) 

The records of the animals in this group are given in Table 3 
and diagrams of the lesions in Plates 1 and 2, Figures 20 to 27. 
No. 27, after errorless transfer from triangle vs. square to triangle 
vs. Xj suddenly began to jump against the left restraining wall of 
the apparatus and could not again be induced to jump to the stimulus 
cards. Sections of the brain showed recent hemorrhage and inflam- 
matory processes in the head of the right caudate nucleus. Two of 
the remaining seven animals balked during training in Test 5. 
No. 20 became progressively more hesitant and after 110 trials 
could not be forced to jump again. No. 21 balked after the first 10 
trials and could not be forced to jump by blows, electric shocks, or 
air blasts. She would jump, however, if pushed over the edge of 
the platform, and was carried through 300 trials by this method. 
She occasionally made better than chance scores but clearly on the 
basis of cues from the experimenter. These two animals both had 
extensive lesions in the sensorimotor areas without damage to the 
visual system. 

No. 22, 23, 24, 25, and 26 all jumped readily but were still mak- 
ing chance scores after 300 trials. All of them, except No. 22, had 
bilateral Involvement of the binocular field, but less extensive than 
appeared in those animals which failed in discrimination of square 
and triangle. 

No. 22 had only a slight invasion of the left optic radiation, suffi- 
cient to produce a small unilateral scotoma. The cortical lesions are 
almost identical with those in No. 29 (v. i.), which readily passed all 
tests, and seem insufficient to account for the animal’s failure. 
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4. Operated Cases which Passed All Tests 

Twelve animals with brain lesions passed all tests. Their records 
are presented in Table 4 and in Plate 2, Figures 28 to 39. None of 
the animals of this group was significantly inferior to the normal 
controls in all tests. The lesions cover the principal areas of the 
cortex, or separate them from the striate areas. 

Interpretation op Experimental Data 

Save for one animal, No. 22, the experiment gives a consistent 
picture. The lesions in this one exceptional, case, which failed 
Test S, are almost identical with those in No. 29, which passed all 
tests easily. The failure of No. 22 can therefore scarcely be ascribed 
to the lesions and, since one of the 10 normal controls also failed 
Test 5, it seems justifiable to disfegard No. 22. 

1. Rats that Refused to Jump 

Six animals balked at some stage in the training. These were 
Nos, 12, 13, 14, 20, 21, and 24. No. 24 balked in the early training 
on Test 2, but jumped spontaneously again when returned to Test 1 
and thereafter jumped readily in all tests. The lesions in these ani- 
mals in every case invaded the electrostimulable area for the limbs 
and centered on the area described by Brooks (1) as essential for 
hopping and placing reactions. Similar symptoms were recorded 
for all six cases during the first days of training; frequent falls 
from the platform, misplacing the feet, a fine tremor when getting 
set to jump, and long hesitation. All jumped spontaneously, how- 
ever, to the open doors and to the single white square of Test 1. 
The motor symptoms improved rapidly, to leave only a slight clumsi- 
ness suggestive of a sensory defect. 

The behavior of No. 21 is fairly typical of the group. She jumped 
readily in Tests 1, 2, 3, and 4 and her learning scores were better 
than those of any normal animal. After the first 10 trials of Test 5 
she refused to jump and thereafter jumped to the striated figures only 
when pushed off the platform. However, she would jump readily 
to the open doors, or to the white square vs. black and, if one of the 
striated cards were displaced slightly, so as to show a slit S mm, in 
width between it and the frame, she would jump to it quickly and 
accurately. She also jumped again, with some urging, to triangle 
vs. square. The lesion covered the electrostimulable area for the 
limbs. 
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It is difficult to evaluate failure in the tests in terms of such 
behavior. There is no suggestion of a primary visual defect. Sensori- 
motor defects did not interfere with learning of the easier tasks. 
The animals showed no retardation in the problems which they 
learned. They simply quit after a number of failures which are 
insufficient to discourage a normal animal. The behavior suggests 
that of some human patients with cerebral lesions who appear 
normal in situations which they can solve easily but seem unable 
to make the necessary effort to achieve a difficult task. The behavior 
does not suggest any defect specific for visual tasks and can scarcely 
be taken as evidence of a visual agnosia. 

2. Failure Resulting from Primary Visual Defects 

The failure of all rats, except the seven discussed above, can be 
accounted for in terms of primary visual defects. Those which 
failed discrimination of triangle vs. square (Nos. 15 to 19) had 
practically complete destruction of the optic radiations. Those 
which passed this test but failed Test 5 (Nos. 23 to 26) had extensive 
bilateral damage so located as to produce an extensive central scotoma. 
The. effects were essentially the same when the injury was to the 
optic radiation at some distance from the striate cortex as when the 
striate cortex itself was involved. No animal which passed all of 
the tests had such bilateral damage to the primary visual paths. 
Failure in the tests is thus clearly a function of a primary defect, a 
cortical blindness involving parts of the fields of both temporal 
retinae. Whether or not there may have been an additional integra- 
tive difficulty is not revealed by the data. The normal performance 
of the operated animals which passed the tests and in which many 
of the lesions were similar except that there was not bilateral involve- 
ment of the radiations argues against any condition resembling 
agnosia. 

3. Operated Rats that Passed the Tests 

a. Normal performance in tests passed. There is little evidence 
of subnormality in the scores for any test in those animals which 
were able to pass the test at all. The scores, in general, show an 
all or nothing function ; either the animal made no improvement 
during 300 trials of training or he made a record well within the 
range of the normal controls. The average scores of normal and 
operated groups are shown in Table 5. In acquisition of the reaction 
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to white vs. black the averages of all operated groiip.s are superior 
to those of the normal controls. This superiority is probably an 
expression of the taming incident to postoperative care and handling. 
In Tests 2 and 3 the operated animals are slightly inferior to the 
normal, but when the individual records are examined it appears 
that the poorer scores are due chiefly to the animals with extensive 
scotomas. In Test 5 the difference is in favor of the operated group 
to about the same amount. In Test 6, the development of the condi- 
tional reaction, the normal group required 11 per cent fewer rever- 
sals of training but made 30 per cent more errors than did the 
operated group. 

The variability of the operated groups exceeds that of the con- 
trols. In every test the best scores, .as well .as the worst, were made 
by animals with cerebral lesions. ‘The variability of the operated 
cases seems to be the result of three factors : taming by post- 
operative nursing and a somewhat greater caution resulting from 
physical handicap make for lower scores, whereas scotomas reduce 
efficiency. Those operated cases which made consistently bad records 
practically all had severe primary visual defects. The differences in 
variability of operates and normals arc, however, neither very great 
nor statistically reliable. 

h. The conditional reaction. All the animals which learned the 
first reversal of reaction (Test 5) came through to spontaneous 
reversal according to the character of the ground with little additional 
practice. The average number of reversals required by the normal 
animals was 3.9, that for the operated cases was 4.4. Four operated 
animals did as well as the best score of the normal ones. The 
operated animals made significantly fewer errors before reaching 
the criterion (normals, 35; operated, 27). The operated animals 
were less disturbed in the formation of the conditional reaction 
than in the first difficult problem of discrimination. 

The failure of the cerebral lesions to interfere with the formation 
of the conditional reaction in any animals which passed Test 5 
may be interpreted in any of three ways; {a) The conditional reac- 
tion may be merely the formation of two independent habits, not 
involving any processes beyond simple discrimination, (i) Animals 
with brain lesions may be less able than normal ones to identify the 
figures in the original with those in the reversed situations and thus 
their real inferiority in processes of generalization may he obscured 
by the fact that they have less negative transfer to overcome, (c) 
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Complex and difficult visual functions may be no more dependent 
upon the extra-striate cortex than is simple discrimination. 

1. As in an earlier study of the conditional reaction (12) it seems 
certain that the training in Test 5 involved a true reversal of the 
habit of Test 3. On the basis of the critical trials (Test 4) and 
of the first 20 trials of reversed training seven of nine normal animals 
and seven of the 12 operated showed a preference for the triangle 
when triangle and X were presented on striated ground. On the 
next reversal (black ground, triangle positive alter training with 
X positive) only one animal, No, 34, chose the triangle without 
initial error. In the normal group there was also a significant 
retardation in the learning of Test 5 over the practice required in 
Test 2, an indication of negative transfer from Test 3. Thus the 
majority of animals gave evidence for an identification of the figures 
on hlack ground with those on striations and for an interference of 
the two habits. For most animals the conditional reaction does 
require something more than the formation of two independent 
associations. 

2. Only 33 per cent of normal and 25 per cent of operated ani- 
mals, which passed all tests, chose the triangle when first presented 
on striated ground in 70 per cent or more of 20 critical trials. In 
the first reversed training with punishment for choice of the triangle, 
66 per cent of the normal group and 42 per cent of the operated 
showed a definite preference for the triangle during the first 20 
trials of training." Combining the results of the two tests. 77 
per cent of normal and 58 per cent of operated cases gave evidence 
of negative transfer. Thus a smaller proportion of operated than 
of normal animals seemed to identify the figures in the two situations. 
In the operated group (Table 4) the average scores for the seven 
animals which showed initial preference for the triangle were 4.7 
reversals and 32 errors. For the five animals which did not show 
such preference the scores were 4.0 reversals and 18.2 errors. The 


These scores are of interest for evaluation of the method of critical trials, 
in which a preference for one of a pair of stimuli is tested by allowing the 
animal to choose between them with reward for every choice. After- 
training to choose triangle vs, X, Nos. 5, 6, and 31 made chance scores 
when tested with the same figures on striated ground. When, ho-wever, 
reversed training was begun, with punishment for choice of the triangle, 
these animals made 100 per cent error for the first 20 trials. A chance 
score in critical trials thus cannot be accepted as evidence that the new 
stimuli are not identified with others on which the animal has been trained. 
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influence of negative transfer upon the number of reversals is slight 
but the error score is significantly affected. 

The relative absence of negative transfer among the animals of 
the operated group is, however, only sufficient to account for the 
superiority of the group over the normal controls. The scores of 
the operated cases which did show negative transfer are 4.7 trials 
and 32 errors. The scores of the normal group are 3.9 reversals 
with 35 errors. Thus the operated animals which did identify 
the figures in the initial and reversed situations were not significantly 
inferior to the normal controls and the failure of some animals of the 
operated group to make a negative transfer did not obscure a general 
inferiority in capacity to acquire the conditional reaction. 

The evidence from the training records shows that the only ani- 
mals in the groups with cerebral lesions which were inferior to 
the normal controls were those in which the defects can be referred 
either to a form of sensorimotor disorder, associated with a reluctance 
to jump in situations requiring difficult discrimination, or to a pri- 
mary visual deficiency, The reluctance to jump Is almost certainly 
a result of motor disorder only. I have observed a similar balking 
after a few falls in animals with action tremor from cerebellar lesions 
and in these the symptom can scarcely be ascribed to any disorder 
of visual or gnostic functions, The failure or retardation of ani- 
mals with scotomas, as inferred from degeneration in the lateral 
geniculate nuclei, is proportional to the extent and central position of 
the scotoma, irrespective of whether the lesion invades the striate 
cortex or interrupts the radiation in the internal capsule. There is 
therefore no reason to assume that failure in the tests has involved 
any semantic defect in addition to the cortical blindness. 

4. Anatomic Considerations 

The studies of Clark (3, 4, 5) and of Waller (18) have outlined 
roughly the sensory projection areas of the rat’s cortex. The an- 
terior group of nuclei, probably olfactory, is projected to the dorso- 
medial surface of the hemisphere, probably to the Infraradial and 
retrosplenial regions of Rose (17). The ventral group of nuclei, 
relays for cutaneous and somatic sensory functions, project to the 
latero-dorsal and lateral regions of the cortex, a field corresponding 
roughly to the postcentral and temporal regions of Rose. These 
regions, as well as the electrostimulable cortex, were severed from 
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an}' direct connection with the striate cortex in several of the operated, 
rats which passed all tests (Nos. 30, 31, 34, 35, and 36).® 

The lateral nucleus of the thalamus is believed to be concerned 
in integration of thalamic functions. Its cortical connections are 
with the parietal area. In the rat the nucleus is divided into anterior 
and posterior parts. The field of the anterior part is nearly coex- 
tensive with the stimulable field for the limbs. Direct connections 
between this field and the striate area were more or less completely 
interrupted in Nos. 32, 33, and 34. In No. 32 there was nearly 
total bilateral degeneration of both lateral nuclei, pars posterior. 
Connections with the supposedly associative parietal field are there- 
fore not essential for the visual functions studied. In No. 39 the 
auditory cortex was extensively damaged on the right together with 
nearly complete interruption of the left optic radiation. The ani- 
mal’s score was normal in all tests. There remains unexplored a 
limited area along the lateral margin of the striate cortex which 
Cajal (2) has described as lacking projection fibers. It perhaps 
corresponds to Rose’s Area occipitalis, which lies above the optic 
radiation and cannot be fixtensively damaged without interrupting 
the radiation and producing a cortical blindness. 

Except for the unexplored part of this area occipitalis, the sen- 
sory, motor, and associative fields of the neopallium have all been 
severed, in one or another animal, from direct connection with the 
striate cortex. 

5. Autonomy of the Visual System 

The experiment thus shows that animals with interruption of 
direct connections between the striate areas and other parts of the 
neopallium may acquire difficult visual associations at a normal 
rate. The only demonstrable interferences with the functions were 
clearly the result of motor disturbance or of extensive central scoto- 
mas. If the functions studied do involve interaction between the 
visual cortex and other cortical areas, then this interaction must 
be either by way of diffuse connections through whatever bridges 
of cortex remain intact or through indirect connections to and from 
lower centers. 

“It is doubtful whether there are long transcortical association fibers in 
the rat. After lesions in the striate area Marchi preparations^ show the 
optic radiation and a bundle of fibers passing through the splenium to the 
oppo.site hemisphere but no other degenerated fibers can be followed for 
more than 0.5 mm. beyond the edge of the lesion. 
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satisfactory substitutes for these concepts have been proposed. It 
seems certain from many lines of evidence that the organization of 
visual impressions in perceptual patterns, illustrated by figure-ground 
relations or the identification of form, is a primitive function which 
is disturbed only by direct damage to the visual cortex. The con- 
ditional reaction, although it requires an additional step in generaliza- 
tion beyond discrimination of form, is no more dependent upon 
transcortical activities than is the latter function. In what respects, 
qualitative or quantitative, the visual functions which are disrupted 
in man by extrastriate lesions differ from those which have been 
studied in the rat remains to be determined. 

Summary 

After a variety of cerebral lesions rats were trained, by a tech- 
nique requiring jumping against the stimulus cards, in a visual reac- 
tion based upon a difficult discrimination and also in a problem which 
calls for a spontaneous reversal of reaction to a pair of figures in 
accordance with the background upon which they are displayed. 
Seme rats which jumped readily with an easy problem refused to 
jump when discrimination became difficult. Such behavior was asso- 
ciated with lesions centering on the electrostiraulable area for the 
fore and hind legs. In all other animals which failed in the tests 
there was anatomic evidence of extensive bilateral central scotomas. 

The operated animals which passed the tests were not significant!}' 
inferior to a group of normal controls. In general, either the ani- 
mal made no improvement during 300 trials of training or his learn- 
ing score fell within the normal range. No rat which passed all 
of the tests was consistently retarded in all, and those which were 
seriously retarded in some tests had extensive unilateral scotomas. 

In the series of cases w'hich passed all tests various direct connec- 
tions between the visual cortex and other parts of the neopalliurn 
were interrupted, and in one or another case all the major cytoarchi- 
tectural fields except the striate areas were seriously damaged, with- 
out deterioration of the functions. 

From these facts it is concluded that the functions of the visual 
cortex in the performance of difficult visual discriminations do not 
depend upon any direct or specific transcortical connections with 
other regions of the neopallium. If interaction between the striate 
cortex and other parts of the neopallium occurs,, it must be either 
by way of connections through subcortical regions or by diffuse con- 
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duction through any cortical field remaining intact. Evidence from 
previous studies of easier discriminations makes it probable that the 
normal activities of the visual system in visual functions are not 
dependent upon interaction with other parts of the neopallium. 
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VISUAL BRIGHTNESS DISCRIMINATION IN THE CAT 
AS A FUNCTION OF ILLUMINATION*! 

Department of Psychology, Tufts College 


Leonard C. Mead 


A. Introduction 

The purpose of the present investigation is to secure a complete 
curve of visual intensity discrimination as a function of illumination 
in a typical laboratory mammal, the cat. Prior studies of intensity 
discrimination throughout the brightness range of the eye have been 
confined to experiments upon the human individual and upon in- 
vertebrates. Previous experiments made upon infra-human verte- 
brates have secured limens usually at only one brightness level, or, 
at most, over a small range of illumination. Accordingly, precise 
data are lacking concerning this visual capacity in infra-human ver- 
tebrates, the knowledge of which may be of significance in formu- 
lating ideas pertaining to the operation of the retina and nervous 
system in vision. 

One of the most descriptive theoretical systems pertaining to in- 
tensity discrimination has been formulated by Hecht (18, 19, 20, 21, 
22). His theoretical photochemical system has been found to apply 
to the data obtained with various invertebrate organisms and with 
man, and is suggestive of the part played by peripheral mechanisms 
in mediating this visual function. The present paper will attempt 
to test the generality of Hecht’s theoretical formulations by apply- 
ing his system to data obtained with the cat. 

Besides providing important quantitative information relative to 
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the psychological and physiological nature of vision, the study of 
intensity discrimination also offers a method for the investigation of 
the functions of the central mechanisms related to this sensory field. 
The use of the extirpation method as a means of clarifying problems 
of the neural basis of sensory functions necessitates at the outset 
the establishment of quantitative descriptions of these functions in 
the normal animal. The present paper may therefore also be consid- 
ered as a preliminary in the investigation of the role of the central 
neural centers mediating differential brightness vision. 

B. Intensity Discrimination in Phylogeny 
1. Invertebrates 

The literature dealing with the effects of changes in light inten- 
,sity on the behavior of invertebrate organisms is exteiusive, although 
most of the observations are more qualitative than quantitative. Only 
in comparatively recent years have precise threshold measurements 
been obtained on certain of these lower forms, and the present dis- 
cussion will be confined to some of the.se more quantitative investi- 
gations. 

Differential responses on the part of various invertebrate organisms 
have served as the objective criteria by which the effects of light of 
different intensities on behavior can be measured. Thus Folger (9) 
measured the reaction time and latent period of the response of 
amoeba to light varying from 3 to 16 candle power in intensity. 
The reaction time was found to be inversely proportional to the 
stimulating intensity, whereas the latent period increased at low 
brightnesses and then decreased as the brightness was raised. 

The photochemical law, which states that a constant amount of 
energy is required to produce a given photolytic effect regardless 
of its distribution in time (Bunsen-Roscoe law), has been found to 
hold for the hydroid Eudendrium (Loeb and Ewald, 30). The 
freshly regenerated polyps were exposed to a 40 candle power lamp 
placed at different distances from the aquarium. The time required 
to produce equal effects (bending of half the colony toward the 
light) was determined at each distance, and the light intensity 
calculated, by the inverse square law. Hecht (13, 14, 15, 17), 
Folger (10), and Pieron (43) have all demonstrated that the 
Bunsen-Roscoe law holds within limits for the clam, Alya 
arenaria. 
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The reaction time of the jelly-fish, Medusa Goneonemus, was 
found to vary inversely with light intensity. Yerkes (62) noted 
that the swimming animal, when exposed to weak daylight respond- 
ed in 9.4 seconds, to strong daylight in 7.0 seconds, and to strong sun- 
light in 5.5 seconds. 

Although the above studies offer direct measurements concern- 
ing reactions to intensity changes in certain invertebrate forms, 
they have not been expressly concerned with the capacity of these 
animals to discriminate intensity differences as a function of illumina- 
tion. The following experiments, vyhich have used the tropistic 
responses of these animals to light, are directly related to this 
problem. 

Crozier and Cole (8) have measured the photic orientation of the 
slug Limax as it creeps geotropically along an inclined plane. The 
angular deflection from a line bisecting the inclined plane vertically 
was found to be proportional to the logarithm of the stimulating 
intensity. The circus movement effect, expressed as the amount 
of turning per unit length of path, was found to follow Weber’s 
law® from 0.0 to 3.0 meter candles. 

Hecht and his collaborators (17, 18, 19, 20, 21, 22, 23, 56, 59, 
60, 61) have contributed notably to the problem of visual intensity 
discrimination, utilizing the data derived from studies on certain 
lower organisms and man as a means of testing the validity of his 
theoretical assumptions regarding the photochemical nature of 
brightness discrimination. In an early study with the clam, Hecht 

“The use of the Weber fraction in the present and remaining portions of 
this paper should not be understood as implying the validity of the Weber- 
Fechner “law", i.e., that A/ is a rectilinear function of log I. This topic 

1 

has been adequately discussed by Hecht (16) for vision. It is gener- 
ally agreed that the fraction varies continuously but probably not recti- 
linearly with log I. Thus, as Hecht (17) has correctly stated, the theor- 
etical formulation of AI as a constant function of illumination is false, and 

I 

the problem that now remains is how this ratio 'varies with inten- 
sity. As here used, the expression A/ is, of course, equal to the difference 

I 

between the standard and variable stimulus divided by the standard, i.e., 

I — AI 

h ~ 
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(13, 14, I5) adapted the animal to a certain intensity of light and 
then determined the increase in intensity required to bring about 
siphon retraction. The amount of increase necessary to produce 
this response in a given time varies with the adaptation level, and 
the ratio between these intcnsitie.s can he expressed in the form A I. 

1 

Plotting this fraction against the adapting intensity yields a curve 
of intensity discrimination. 

Hecht and Wald (23) measured visual intensity discrimination 
in Drosophila using a method in which the observer noted the in- 
crease in Illumination of moving stripes in the insect’s visual field 
that would just bring about an orientation in tlie direction opposite 
to that of the movement. It was found that at low intcnsitie.s the 
brighter of the stripes h<ad to be nearly 100 times that of the lower 
in order to produce the response. This ratio decreased as the in- 
tensity was increased, and reached a minimum of 2.5, which was 
maintained at intensities 10,000 times higher than that at which 
the minimum was established. 

Utilizing a similar experimental technique, Wolf (59, 60, 61) 
measured brightness discrimination in tlie honey bee. An observable 
response could be elicited from the hecs between .01 and 100 milli- 
lamberts, and the thresholds of intensity discrimination were found 
to decrease with increasing brightness to a constant value wliich wnis 
maintained at the highest illuminations. 

The curves of visual intensity discrimination for the clam, 
Drosophila, and the honey bee are presented in Figure 5. 

2. Vertebrate! 

The most detailed work, in which brightness difference limens 
were obtained over a wide intensity range on infra-human forma, 
has been presented in the section above, and the present portion of 
the paper will consist mainly of an enumeration of the various ex- 
periments on vertebrates in which such thresholds were determined 
at only one or two brightness levels (in several of these experiment.s 
even the intensity of the standard stimulus was unknown or not 
given). This statement serves as an indication of tlie lack of in- 
formation concerning visual intensity discrimination among sub- 
human vertebrates. A comparative summary of the differential 



LEONARD C. MEAD 


227 


brightness sensitivity of vertebrates has been presented by the writer 
(Mead, 36). 

Measurement of brightness discrimination among these forms 
has usually been accomplished by means of the Yerkes-Watson 
(64) apparatus or some modification of this discrimination technique 
(Lashley, 29; Smith, 50). Reeves (46) used such a modification of 
the discrimination technique in an aquarium containing several 
horned dace and sunfish. The dace learned to discriminate between 
the intensities of two experimental panels when the intensity differ- 
ence was greater than a 1 :4 ratio. Three sunfish discriminated a 
1 ;2 ratio when tested according to the preference method, but 
could not be trained to make such a discrimination at this differ- 
ence ratio. 

Tugman (58) tested brightness discrimination in four English 
sparrows. The standard brightness was .098 candle power and the 
variable stimulus was .0025 candle power. Using the method of 
limits, the variable was gradually increased so as to approach the 
intensity of the standard and was then gradually decreased. The 
threshold (the difference between the least discriminable difference 
of the ascendihg and descending series) varied between .015 and 
.035 for the different subjects. 

One of the earliest discrimination studies is that of Yerkes (63) 
on the dancing mouse. He found that a difference of one-tenth was 
sufficient to enable the animal to distinguish between two lights in 
the case of three standard values (5, 20, and 80 hefner units) of the 
stimulus. A detailed and precise study is reported by Moody (38) 
on brightness vision in the deer-mouse, this study being one of the 
few instances in which thresholds were found at a significant num- 
ber of intensity levels. The average thresholds (expressed as the 
percentage of the discriminable differences to their respective stand- 
ard intensities) for six subjects at 36.11, 40.84, 87.74, 156.5, and 
493 candle power per cm.” were, respectively, 83, 87, 94, 95, and 
109 per cent. Although there is a gradual increase in threshold at 
higher intensity levels, the author states that the Weber law seems to 
be upheld by his results. 

Brightness difference thresholds have been determined in a num- 
ber of instances for the rat, but generally in connection with other 
problems. Spencer (55), in his study of central inhibition, states 
that the white rat requires a difference of 70-80 per cent of a stand- 
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ard intensity in order to discriminate between two intensities. 
Lashley has measured the discrimination of light versus black in a 
number of studies with this animal, but only in one published study 

(28) have actual difference thresholds been found. In this experi- 
ment he notes that 13 of 17 normal rats discriminated lights whose 
difference ratio was 2:1. The intensity of the standard is not given, 
although it was probably about one millilambert. Using Lashlcy’s 

(29) modification of the Yerkes-Watson box, Ghiselli (12) also 
found that the minimum ratio discriminated among 19 normal rats 
was 2:1, the average for all 19 animals being a ratio of 4.25:12, 
An approximately constant threshold of 32 per cent of a standard 
brightness was given by Slater (48) for this animal at four stand- 
ard intensities. Munn and Slater (40) measured differential bright- 
ness vision in the albino rat at three illumination levels. When the 
standard was 3.20 millilamberts a threshold of 57 per cent of this 
standard was found for three animals. At 6.12 millilamberts one 
animal maintained the 80 per cent criterion of discrimination until 
the variable was 37 per cent of the standard, another animal failed 
to complete the series, whereas a third failed at a threshold of 46 
per cent of the standard. The threshold for all three animals was 
44 per cent of the standard .when the latter was 19.29 millilamberts. 
Extremely consistent results are reported by Bills and Maukin (2) 
for the rat, but the brightness difference thresholds are expresseed 
in amperes so that comparison with other results is impossible. 

In tRe raccoon, Munn (39) found the differential threshold for 
brightness to be somewhere between 33 and 21 per cent of a stand- 
ard intensity at 13.45 millilamberts. 

Smith (51, 52, 53) has been the only investigator previous to 
the present writer to secure intensity difference thresholds in the 
cat. The former used two standard intensities of .49 and 50.7 railU- 
lamberts, and also determined the effects of low and high surround 
illumination on this visual capacity. Using eight animals, this in- 
vestigator reports threshold ratios of standard to variable of 1.23 
to 1.6, the conditions of surround illumination not affecting the 
discrimination in the normal animals. 

The Yerkes-Watson apparatus has been used by Stone (57) and 
Marquis (32) in studying brightness vision in the dog. The former 
used a standard intensity of one candle power (hefner units), and 
found that the smallest differences that two dogs could correctly 
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disci-iminate were, respective!}', .14 and .20 candle power. These 
values correspond to ratios of 8.7:10 and 8.3:10. Human subjects, 
in the same apparatus, discriminated ratios of 9.0:10 and 9.17:10. 
Marquis (32) found essentially comparable thresholds for his normal 
animals; the dogs maintained the discrimination criterion until the 
stimulus panels differed in intensity by a ratio of 1 :2, a value slightly 
inferior to that for human subjects in the same apparatus. An 
exceptionally keen threshold for brightness was obtained by Frolov 
(11), as reported by Razran and Warden (45), in the dog, using 
a conditioning method and reflected rather than transmitted light. 
This experimenter used a series of 50 papers whose intensities ranged 
from .1 to .5 candle meters. No. 50 was made the positive condi- 
tioned stimulus, and after a period of cruder differentiations No. 49 
was finally discriminated from No. 50. The value of the Weber 
fraction for this threshold is .02, a ratio well below that reported 
for any animal below the human level. 

Crawford (7) has found limens for brightness discrimination 
for the light adapted eye of four 3 ’oung Rhesus monkeys at four 
intensity levels. The animals were trained to reach toward the 
brighter window of a Yerkes-Watson light discrimination apparatus 
for food. The average Weber ratios for the four subjects at the 
four brightness levels, as judged by a criterion of 75 per cent correct 
responses, were as follows; .363 at .08 millilamberts, .098 at .77 
millilamberts, .117 at 7.1 millilamberts, and .106 at 55.3 milli- 
lamberts. The average limens of two graduate students were slightly 
lower than the monkc 3 's’ at the upper three brightness levels and 
much lower at the lowest level. Although Crawford accepts this 
result as indicating a fundamental difference in the brightness sensi- 
tivity curves between the monkey and the human individual, the 
present writer suggests that such a decision should be held in 
abeyance until thresholds are determined over a wider range of 
illumination for both subjects in the same apparatus. Malmo® has 
found thresholds comparable to those obtained by Crawford with 
the monkey. 

The curve of visual intensity discrimination of the human eye has 
been adequately determined. The earliest human curve was obtained 
by Aubert (1), but the classic data was obtained by Koenig and 


“Personal communication. 
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Brodhun (26). Othei- human measurements have been made by 
Blanchard (3) and by Lowry (31), the latter devoting .special 
attention to the form of the curve at hi^h brightness levels. The 
curves obtained by these investigators all showed a tendency to rise 
at the higher illuminations, but the recent studies of Steinhardt (56) 
and Craik (6) indicate that when the eye is fidly adapted to the 
testing illumination and when the surrounding illumination is the 
same as that of the test field, the Weber fraction remains constant and 
at a minimum at the highest intensities which can be used without 
painful effects. When these data are plotted on a double logarithmic 
plot there is a clear division into rod and cone function; “under 
these conditions the division almost leaps out of the data by 
Itself” (Hecht, 22, p. 268). Rawdon-Smith (44-), however, ques- 
tions the applicability of a double log plot as an adequate descrip- 
tion of all the human data. Steinhardt’s (56) curve may be 
found in Figure 5. 

The minimum thresholds found for the human eye arc all 
superior to those obtained with any other organism. This superiority 
is undoubtedly partly due to the manner in which the thresholds are 
attained, i.e., with a bipartite test field, these conditions presenting 
an optimal state for brightness discrimination (Helmholtz, 24; 
Smith, 49). In those cases where the human threshold was meas- 
ured under the same conditions as prevailed for the animals, al- 
though the human subject remained superior, the greater sensitivity 
was not as marked (Stone, 57; Marquis, 32; Crawford, 7). 

C. Experimental 
1. Apparatus 

The present experimental arrangement is a modification of a 
lever discrimination apparatus suggested by Smith (50). His appa- 
ratus has been changed so as to permit observations on differential 
brightness discrimination in the cat. 

In Figure 1 may be found the floor plan of the apparatus. Two 
discrimination boxes, 28 x 28 centimeters, are placed at one end of a 
table, 215 centimeters long. At the other end of the table is a light- 
proof restraining cage, 43 x 43 centimeters square. The distance from 
the restraining cage to the front of the discrimination boxes is 135 
centimeters. A door in the front of each discrimination box may be 
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A- DISCRIMINATION BOX 
B- ELECTRIC GRILL 
C- LEVER 

D- RESTRAINING CAGE 


E-UGHT SOURCE 
F- FILTER BOX 
G- SLIDING FILTER BOX 


FIGURE 1 

Floor Plan or Brightness Discrimination Apparatus tor the Cat 


opened by the depression of a lever which extends from the lower 
front of each box. In the doors of the two boxes are inserted panels 
of flashed-opal glass. Also in the door, and in front of the glass 
panel, is placed a black cardboard diaphragm containing a 10 x 10 
centimeter hole in its center, thereby leaving an expanse of glass of 
the same dimensions as the opening visible from in front of the dis- 
crimination boxes. The distance between the centers of the visible 
glass panels is 38 centimeters. The rear of each discrimination box 
is cut away so as to permit the passage of a light beam and also 
the insertion of a frosted glass panel. 

The animal is released from the restraining cage by raising a 
sliding door on the front of the cage by means of a cord which 
extends behind the experimenter’s screen (not shown in Figure 1). 
This screen stands four feet away from and along the side of the 
large table containing the discrimination boxes. A small window 
cut in this “Kluge Hans” screen allows observation of the animal’s 
activity during experimentation. After release from the restraining 
cage (D) (in Figure 1) the animal discriminates between the 10 x 10 
centimeter light panels by depressing the lever (C) in front of the 
brighter panel. This causes the door of one of the discrimination 
boxes ) to open, and the cat obtains a small amount of fish placed 
inside the box. Food was always kept in both boxes during expeii- 
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mental sessions, thereby avoiding olfactory cues. The animal may 
he punished for an incorrect choice by means of an electric shock 
delivered through the levers (C) and the wire grid (f?) placed in 
front of the discrimination boxes. The intensity of the shock is 
governed by a small transformer which was adjusted for each 
animal so as to be just “disagreeable.” Shock intensity was gen- 
erally of the order of 1-2 milliampercs, A small neon lamp con- 
nected in series with the shock circuit, and located behind the experi- 
menter’s screen, indicates that the subject has made an incorrect 
choice. 

As a check against the possibility that the subjects might obtain 
a shock cue which was not “detected” hy the neon lamp, a device 
was installed which required the animal to actually depress, rather 
than just touch, the lever before electrical contact was made. 

The light sources are located in another box (E), 30 x 60 centi- 
meters, placed on a table behind the discrimination boxes. The 
filament of each lamp lies in the same horizontal and vertical plane 
as the centers of the discrimination panels. Lenses placed in tlie 
beam of each light serve to narrow the width of the beam which is 
projected through circular holes, 6 centimeters in diameter, in the 
front of the source box. Appropriately placed water cells aid in 
reducing the quantity of heat which is radiated from the lamps. 
Each light beam then passes through and comes to a focus in a 
small filter box (T), and its intensity may be cut down to any 
desired amount by means of Wratten neutral tint filters inserted at 
this point. The light rays then pass tlirough the back of the respec- 
tive discrimination boxes and are diffused by the flashed-opal glass 
panels located in the doors of these boxes. A large screen, extending 
over the edge of the large table in the plane of the doors of the 
discrimination boxes, effectively eliminates all stray light from the 
rear of the apparatus so that the brightness of the stimulus panels 
are the only sources of illumination when the boxes are viewed from 
the front. All parts of the apparatus in the visual field of the 
subject, except the stimulus panels, are painted flat black. 

Either light beam may be interrupted by any desired combination 
of filters placed in the sliding filter box (G), movement of which 
permits the position of the brighter (positive) stimulus panel to be 
reversed from left or right. The filters used in this box were 4x5 
inches in size. Some were differentially exposed Eastman process 
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plates, and others were pieces of plain glass. The transmission power 
of each of these large filters, as well as that of various combinations 
of them, was calibrated on the basis of readings taken from the 
stimulus panels with a MacBeth illuminometer. 

The brightness of the stimulus panels is controlled by using differ- 
ent wattage lamps as light sources when testing is done at bright- 
ness levels of (ca.) 1 millilambert and higher. Lower brightness 
levels are produced by using 6-volt lamps as sources and reducing 
the resulting brightness with the Wratten filters. 

It should be noted that vibratory tactual and kinesthetic cues 
which might have accompanied movement of the sliding filter box 
were avoided, this box being on a table separate from that on 
which the discrimination boxes are located. 

2. Animals 

Three normal male cats (Subjects 1, 2, and 3) were trained in 
the brightness discrimination habit. The ages and past history of 
these subjects are unknown. With the exceptions mentioned below, 
the health of all the subjects remained excellent during 3j4 years of 
experimentation. Their diet consisted of balanced dog food rations 
to which was added a small amount of cod liver oil daily. They 
were ordinarily “run” just before receiving their daily ration of 
solid food so that they were “24 hours hungry.” They received, 
however, a small quantity of milk at a time usually mid-way be- 
tween successive experimental periods. 

3. Procedure 

Each animal was first made familiar with the apparatus by being 
fed in the discrimination boxes. The doors to these boxes were 
then closed and training on the lever-pressing habit was begun. 
The stimulus panels were not illuminated during this period of 
preliminary training. After the lever habit was established the 
stimulus panels were equated at an illumination of 300 millilamberts 
and a filter of l/40th transmission was placed in the movable filter 
box. The animals were then trained to select the brighter of the two 
stimulus panels. The position of the positive (brighter) stimulus 
panel was shifted from right to left in chance order during training 
on the brightness discrimination habit thereby avoiding establishing 
a preference habit during training. When making threshold deter- 
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minations the positive stimulus was chantretl from left to riuht in a 
random way except with the restriction that it never occur more 
than three times in succession on the same side. An exception was 
made to this rule when the animal demonstrated a “position habit.” 
In this event the brighter stimulus was presented successively on 
the side opposite to that of the position habit until the habit was 
broken. Position habits seldom appeared, however, until the bright- 
ness difference approached a liminal value. The subjects were con- 
sidered as having learned the intensity discrimination habit when 
they first correctly chose the brighter panel for 25 successive trials 
(one experimental period). 

In making threshold determinations the heginning trials wTie 
always made with a relatively large brightness difference between 
the stimulus panels, i.e,, the filters in the movable filter box were 
of low transmission. A criterion of 76 per cent correct responses 
in 25 trials was selected as indicative of a clearcut briglttness dis- 
crimination. In other words, if the subject made seven ot more 
errors in the daily period of 25 trials he was considered as failing 
to discriminate that particular brightness difference. If the animal 
did 76 per cent or better on a particular day, the brightness differ- 
ence was decreased on the following day by increasing the trans- 
mission of the filters in the movable filter box by a small amount. 
Ordinarily the transmission of these filters at the beginning of a 
threshold series was about 11 per cent (corresponding to a Weber 
fraction of 8,09) and this was gradually increased, following each 
day’s Successful performance, in steps which averaged about 7 per 
cent. The highest transmission ever used was 95 per cent, corres- 
ponding to a Weber fraction of .05. If an animal failed to meet the 
discrimination criterion for six successive experimental periods the 
threshold for that particular brightness level was taken as the bright- 
ness difference which the cat last “passed.” For the first 18 months 
of experimentation each subject was run for 25 trials a day regard- 
less of the number of errors made. After this time the animals were 
tested each day until they made seven mistakes or had made 25 com- 
parisons. The method is, then, a modified method of constant stimuli. 

When obtaining thresholds at standard intensities of less than 
one millilambert the cats were dark-adapted for at least 30 minutes 
before beginning the experimental period. 

About 400-500 trials were required to obtain a differential bright- 
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ness threshold, and after the first few limens were determined it 
was found that each subject “transferred” readily to other inten- 
sity levels. Thus, although the subject during the completion of 
the last threshold had been performing with less than 76 per cent 
accuracy, when a new standard intensity and a large brightness 
difference were introduced, the cats immediately showed a high 
percentage of accuracy, generally above 88 per cent. 

Control runs were occasionally instituted. They consisted in 
carrying out the procedures listed above but without placing any 
filters in the movable filter container. There was, therefore, no 
brightness difference for the animals to discriminate. In these in- 
stances the scores all approximated that which would be expected 
by. chance. The highest score obtained under these conditions for 
any one animal was 64 per cent correct responses in 25 trials. 

4. Results 

The experimental findings will be presented under two main head- 
ings: (u) the number of trials required to set up the brightness 
discrimination habit, and (i) the thresholds of brightness discrim- 
ination as a function of test illumination. Some of the present results 
have already been reported (Mead, 34, 36, 37). 

a. Learning the brightness discrimination habit. It will be re- 
membered that that criterion of learning used was one errorless 
experimental day, or 25 consecutive errorless trials. Furthermore, 
the performance acquired by the cats in the present study consists of 
at least two stages, namely, the lever-pressing habit and the bright- 
ness discrimination habit. There was no brightness difference between 
the stimulus panels during the training on the lever, and the scores 
that will be reported below are the number of trials required by 
the animals to learn to select the brighter panel after they had learned 
to press the levers to obtain entrance to the food boxes. 

The learning data for the three cats discussed above, and for two 
other normal male cats trained under similar conditions in the same 
apparatus, are presented in Table 1. Subject 1, the best motivated 
animal of the group, learned to distinguish between the intensities 
of the stimulus panels in approximately 100 trials, or four experi- 
mental periods. Subjects 2 and 3 required 350 trials before they 
were able correctly to choose the brighter panel for 25 consecutive 
trials. Shortly after the training of these last two subjects was begun, 
they suffered a severe cold and. the training was .temporarily inter- 
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TABLE 1 

Trials Required by Five NoRiiAt, Cats tii Lears the Hrichtness 
D iscaiiMiNATioN Habit 


Cat No. 

Brightness level 

Brightncaa difference 

Trials 

1 

300 ml. 

40:1 

100 

2 

300 ml. 

40:1 

350 

3 

300 ml. 

40 ;l 

35C 

4 

2,08 ml. 

41) ;1 

185 

5 

.128 ml. 

10:1 

200 


rupted. This fact may account for their slower rate of learning. 
Although subjects No. 4 and No. S were trained at lower brightness 
levels, and, in the case of the latter animal, at a different brightness 
difference, they reached the criterion of learning for the visual dis- 
crimination habit in 185 and 200 trials, respectively. They thus 
appear to fall at a point approximately mid-way between the total 
number of trials required by Subject 1 and Subjects 2 or 3. The 
average for all five animals is 237 trials, and this may be spuriously 
high due to the inclusion of the data for Subjects 2 and 3. 

Despite the fact that the learning criterion was more strict than 
that customarily found in discrimination studies, the animals em- 
ployed in this experiment achieved the learning criterion in a number 
of trials which is representative for this type of performance. It 
would thus appear that the apparatus utilized here permits prelim- 
inary training In a reasonably efficient period of time. 

b. The curve of visual brightness discritiiirialion, Thresholds of 
Intensity discrimination have been found for Cats 1, 2, and 3 over a 
wide range of intensity levels. These limens are presented for the 
respective animals in Tables 2, 3, and 4, and correspond to the dif- 
ference limens obtained at each level of illumination used in testing.* 
The tables represent, respectively, the threshold capacities of Subjects 
1, 2, and 3, The column at the extreme left presents the brightness 
level of the standard stimulus. The threshold (Weber ratio) corre- 
sponding to this intensity is found in the fourth column from the 
left. The other columns are the mean intensities at log-unit steps 
(second column from the left), the corresponding mean Weber ratios 


*The writer considers it unnecessary to present tables showing the per- 
formance of each cat at each decrement in brightness difference for a given 
threshold series. Most of these data may be found, however, in the 
iffnter's (35) doctorate thesis which ia on file at the University of Rochester 
Library, 
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TABLE 2 


Thresholds for Subject 1 





AI 


Log 

(ml.) 


Log Mj, 

I 

7 

I 

,000000865 

.000000132 

.000000499 

—7.70 

.82 

00 

CO 

CO 

.00000132 

.00000132 

—6.12 

1.0+ 

1.0+ 

.02 

.0000108 



.52 



.0000132 

.0000158 

—5.20 

.49 

.53 

— 1.72 

.000023+ 



.59 



.000135 

.000128 

.000132 

-4.12 

.52 

41 

.47 

— 1.67 

.00293 

.00256 

.00275 

—3.44 

.24 

.2+ 

.2+ 

— 1.38 

.0211 

.0984 

.0593 

— 2.7S 

.45 

.19 

.32 

—1.51 

.210 



.35 



.126 

.129 

.155 

—1.19 

,19 

.19 

.23 

— 1.36 

.153 



.19 



2.06 



.21 



3.96 

3.18 

.50 

.38 

.32 

—1.51 

3.53 



.38 



37.5 

26.1 

31.8 

1.50 

.21 

.19 

.20 

—1.30 

214.5 



.12 



150.0 



.24 



158. 0 

204.3 

2.31 

.24 

.21 

—1.32 

176.0 



.24 



323.0 



.19 



1397.0 

5977.0 

26S7.0 

3.43 

.41 

.32 

.37 

—1.57 


(fifth column from the left), and the logarithmic values, respectively, 
of these means (third and sixth columns, respectively, from the left). 
In these tables the thresholds are presented in order of increasing 
brightness level of the standard stimulus. This order is not the 
same as the sequence of brightness levels which was followed empir- 
ically. In fact, the experimental arrangement of successive brightness 
levels was such that a jump of two or more log unit steps was 
generally made. 

In examining the trends in the data and in comparing one subject 
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TABLE 3 

Thresholds for Subject 2 





M 

Mm 

Log Mm 

Brightness 

(ml) 


Log M,i 

/ 

1 

1 

.000000365 

.000000865 

—7,94 

3.34 

3,34 

.52 

.0000108 

,0000108 

—5.03 

1 22 

1.22 

.09 

.000135 

.000135 

—4.13 

.72 

.72 

—1.86 

.0126 

.0139 

.0133 

—2.12 

,38 

.52 

.45 

—1.65 

.185 

.120 

.153 

,153 

.153 

—1,19 

.38 

.52 

.52 

.52 

.49 

—1.69 

2.06 

3.96 

3.53 

3.18 

.50 

.61 

.82 

,52 

.65 

—1.81 

37.5 

26.1 

31.8 

1.50 

.45 

.72 

.58 

—1.76 

214,5 

214.5 

2.33 

.45 

.45 

—1.65 


with another it is probable that the comparisons will be more clear 

if we consider the mean column in Tables 2, 3, and 4. It will 

I 

be observed that for each subject the differential brightness threshold 
decreases from a relatively high value at low intensities to a much 
lower value at high illuminations. When the positive stimulus is 
at an extremely low value, and when this cannot be differentiated 
from a black negative stimulus, it becomes possible to secure a measure 
of the absolute brightness threshold. This was found, for Cats 1 
and 3, to be in the vicinity of .132X10 ° millilaraberts. Discrimi- 
nation at this level of the positive stimulus was extremely poor 
(Weber fraction of infinity) for these animals. Discrimination was 
only slightly improved at the next higher brightness level (.865X'° 
millilamberts) for Cats 1 and 2. A rapid improvement was noted 
when the level was raised still further by one and two log unit steps. 
Thus subjects 1 and 3 performed much better at .132X’° millilam- 
berts and Subject 2 improved at 1.08X10'® millilamberts. The mean 
thresholds obtained at the above-mentioned brightness levels are, 
however, all inferior to those obtained at any higher level of illurai- 
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TABLE 4 

Thresholds for Subject 3 
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.000000132 

.000000132 

—7.12 
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00 
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.00000132 
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2.84 

2.84 

.45 

.0000108 



2.03 



,0000132 

.0000158 

—5.20 

.59 

1.16 

.07 

.0000234 



.85 



.000135 

.000128 

.000132 

— 4.12 

1.03 

.59 

.81 

—1.91 

.00865 

.00293 

.00579 

— 3.76 

.72 

,49 

.62 

— 1 .79 

.0211 

.0984 

.0598 

— 2.78 

.75 

.47 

.61 

—1.79 

.210 



.61 



.126 

.139 

.157 

—1.20 

.52 

.38 

.51 

—1,71 

,153 



,52 



3.50 



.61 



3.96 

3.67 

.57 

.72 

.68 

—1.83 

3.53 



.72 



26.1 

26.1 

1.42 

.52 

.52 

—1.72 

214.0 



,45 



150.0 



.59 

.47 

—1.67 

158,0 

204.2 

2.31 

.41 

176.0 



.41 



323,0 



.47 



1397.0 



.59 



3977.0 

3583.0 

3070.0 

3.49 

.47 

.61 

.54 

— 1.73 

3321.0 



.47 




nation. The greatest drop in the brightness discrimination curve 
therefore appears to occur between the absolute threshold and 
1.08X10 “ millilamberts, a range of two log unit steps. Cats 1 and 3 
continued to improve at this level over their performance at lovver 
levels, but their mean threshold at this illumination is still inferior 
in differential sensitivitj^ to that found at all higher illuminations.^ 
Performance continues to improve as the intensity of the positive 
stimulus is increased, but the rate is irregular. This irregularity 
makes it difficult to state exactly at what illumination differential 
sensitivity is best for the cat. For Subject 1 a low Weber fraction 
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is first established at ,275x10'* inillilambcrts, the lowest mean 
threshold occurs at 31.8 millilamberts, whereas the keenest single 
threshold was found at 204 millilamberts. Subject 2 discriminated 
best at 1.33X10'“ and at 215 millilamberts. The first minimum for 
Subject 3 was found at 15.7x10'“ millilamberts whereas the lowest 
Weber ratio for this animal was e.stablished at 204 millilamberts. 
At the extreme high intensities (log I equals 3.00 and above) the 
performance of Cats 1 and 3 was slightly inferior to their dis- 
crimination ability at lower intensity levels. (It was unfortunately 
impossible to observe the performance of Cat 2 at this high brightness 
value because the animal died of distemper during a summer vacation. 
The data obtained with this animal were gathered over a period of 
20 months). 

Figures 2, 3, and 4 graphically depict the data presented above. 


Xhroahold outtbb 



FIGURE 2 

Mean Thresholds at Averaged Log Unit Steps and 
Fitted Theoretical Curves of Cat 1 
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FIGURE 3 

Mean Thresholds at Averaged Log Unit Steps and. 
Fitted Theoretical Curves of Cat 2 


In these figures the solid lines are drawn through the mean Weber 
ratios at averaged log unit steps (second column from the left in 
Tables 2, 3, and 4) . The lower solid line represents the logarithm 
of the mean Weber ratios (sixth column from the left in Tables 2, 
3, and 4) whereas the upper solid line is drawn through the mean 
Weber ratios themselves (fifth'column from the left in above tables). 
The double- and semi-logarithmic plots are used because of Hecht’s 
(22) suggestion that the former emphasizes the rod-cone shift in the 
human data. Values for the logarithm of the Weber fraction are 
given on the ordinate at the left and the absolute values for this 
fraction are shown on the ordinate at the right. 

These figures clearly demonstrate the changes in the mean W^eber 
ratio as a function of illumination. The fact that this ratio is infi- 
nitely great at the absolute thi-eshold is indicated by the break in 
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FIGURE 4 

Mean Thresholds at Averaged Log Unit Steps and 
Fitted I'heoretical Curves of Cat 3 

the solid curves. Improvement in differential .sensitivity is rapid as 
the illumination level is raised, and the betterment in performance 
is maintained for all three subjects up to a standard intensity level 
of approximately 1.00X10'^ millilamberts. With increasing intensity, 
although the improvement continues, there is considerable irregularity 
in the curves. The reader will note that there is some increase in 
the height of the brightness discrimination curve at the greatest 
illumination levels for Subjects 1 and 3. Individual differences among 
the animals remain fairly consistent. Thus Subject 1 did better at 
all brightness levels than the other two subjects, who seem to be 
fairly equal in this visual capacity. 

A question which arises as the above trends in the data are exam- 
ined is the significance of the changes in the limens as the illumina- 
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tion level is varied. This question is especially cogent at intensities 
higher than that at which the first minimum in the thresholds is 
established. From our knowledge of the curve of intensity discrim- 
ination in the human individual (Hecht, 22; Steinhardt, 56), we 
might expect in the cat to find a break in the curve, thus indicating 
a shift from rod to cone function as we ascend the intensity scale. 
Rawdon-Smith (44), however, has suggested that the shift from rod 
to cone vision may be gradual over a brief range of intensities when 
vision is "mixed.” In the present case these speculations are difficult 
to answer since the variability in thresholds which have been found 
at approximately equal illuminations is such as to obscure any real 
break in the intensity discrimination curve, 

Since one of the purposes of the present investigation was to test 
the generality of Hecht's (19, 20, 22) theory of brightness discrim- 
ination we may now ask how well does the above data fit his 
theoretical description of this curve. It will be remembered that his 
family of theoretical curves are four in number, each with the same 
limiting values at the highest and lowest illuminations, but with 
varying slopes at intermediate brightnesses. The limiting curves are 
for those cases where the order of molecularity of the photochemical 
and dark reactions are both equal, respectively, to 1 and to 2. It 
was thought at the outset of this experiment that the best-fitting 
theoretical curve for the findings with the cat could be determined 
by u.sing a double logarithmic plot of the data and then selecting the 
most probable theoretical curve by simple inspection. The variability 
in the experimentally determined curves makes this an unwise pro- 
cedure, however, so the obtained thresholds were fitted to the theo- 
retical equations by the method of least squares. This was done for 
the limiting cases mentioned above; i.e., when in and n are equal to 1 
and where in and n are equal to 2, ni representing the order of 
molecularity of the light reaction and n that of the dark reaction. 

Another question which arises during the curve-fitting process is 
whether there is a rod-cone shift in the data, and, if so, should the 
data be broken into two portions and separately fitted to the theo- 
retical curves. The suggestion of such a shift is made when we 
examine the empirical curves for Cats 2 and 3 in Figures 3 and 4. 
In these figures the solid curves may be seen to fall to a minimum 
as the brightness level is raised from the absolute threshold, there is 
then a rise in the curve at median illuminations followed by another 
fall before the highest intensity level is reached. This contour of 
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the brightness discrimination curve is not clear-cut for the curve of 
Cat 1, however, as indicated by the solid curves in Figure 2. It 
was therefore concluded that the evidence for a shift in discrimination 
sensitivity in the cat at scotopic and photopic levels is equivocal in 
the present experiment, and the data were not broken into two 
separate portions for the curve-fitting procedures. 

The broken lines in Figures 2, 3, and 4 respectively arc the best- 
fitting theoretical curves for the limiting cases of m and n of Cats 
1, 2, and 3, respectively. The numbers in the parcnthe.ses stand for 
the order of molecularity of the photochemical and dark reactions. 
Both double- and semi-logarithmic plots of these hest-fitting theo- 
retical curves are shown, as was the case for the raw data. The fact 
that a given pair of theoretical curves do not meet at the extremes 
of intensity is partially due to the rounding-oflf of figures in the 
mathematical computations. The theoretical curves for Cat 1 in 
Figure 2 resulted when 27 different thresholds and their correspond- 
ing brightness levels were substituted in Hecht’s limiting equations 
for the brightness discrimination function. The same procedure was 
carried out with 15 thresholds for Cat 2 (see Figure 3) and with 
27 thresholds for Cat 3 (see Figure 4). 

On the basis of the above results it is apparent that no single one 
of Heclit's family of theoretical curves can be used to describe the 
brightness discrimination curve of the cat. This may be partially 
due to the magnitude of the step-changes in the brightness differences 
used in obtaining thresholds. By casual inspection the curve where 
m and n equal 2 seems to best describe the empirical data for all 
subjects between brightness of 1.00X10-'' and 1.00X1 O'* millilam- 
berts, the curve where m and n equal 1 best apply at brightnesses 
less than I-OOXIO'" millilamberts, and either of these curves might 
apply at brightnesses greater than 1.00X10'“ millilamberts. The 
general contour of the data does, however, follow the tlleoretical 
expectations, and does resemble the curves obtained for other in- 
vertebrate organisms and for man. The empirical results for the cat 
and these other forms demonstrate that brightness discrimination is 
poor at low levels of intensity but increases rapidly as the level is 
raised. It is probable that the curve for the cat would also remain 
at a constant level at the highest illuminations if full adaptation to 
the test lights had been permitted and the surround illumination 
equated to the test patches. 
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D. Discussion 

1. Learning and Retention of the Brightness Discrimination 

Habit 

In the foregoing pages a method has been described -which permits 
the determination of thresholds of visual intensity discrimination in 
the cat as a function of changing illumination. Some evidence as to 
the comparability of the described method to that of other investiga- 
tions of animal vision may be gained by a comparison of the learning 
scores of the present subjects with those obtained on comparable 
organisms using different experimental arrangements. The present 
apparatus allowed quick and easy changes in the position of the 
positive stimulus and also preserved the desirable features of prior 
experimental methods. 

The number of trials required by five normal cats to learn the 
brightness discrimination habit to a criterion of 100 per cent correct 
responses in 25 successive trials, compares favorably with the number 
of trials required by the cat in other similar experimental situations 
(Smith, 53; Smith and Kappauf, 54). The average for all five 
animals was 237 trials. This rate of learning the brightness dis- 
crimination habit reported here for cats is similar to that reported 
in the rat (Lashley, 28) and the dog (Marquis, 32, 33), although 
in the studies on the rat the training was carried out in a light-dark 
situation. It may be that experiments which have utilized this con- 
dition of training offer a somewhat more easy learning situation for 
the animal. Marquis (32) found that the average number of trials 
required for 6 dogs to reach a learning criterion of 100 per cent for 
30 successive trials -was 160. The average for the five normal cats 
reported above would undoubtedly have approached this figure had 
not the training of two of them been interrupted by illness. 

Alter the brightness discrimination habit has been well established 
in the present apparatus, the cat retains the habit over a long period 
of time. Two, of the animals reported on above were not run for 
as long a period as six months and yet were able to meet the dis- 
crimiination criterion .during the first experimental session after this' 
rest period. One of these cats manifested 92 per cent correct re- 
sponses in this 25 trial session. Reference should also be made to 
the ease with which the animals transferred from one brightness level 
to another, indicating that the subjects were responding to relative 
rather than absolute differences in stimulus brightness. 
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2. The Threshold of lirii/htness Discriminatwn 

a. Variability in thresholds. The liinciis ohtaincd in this study 
at different brightness levels deviate to some degree from the best- 
fitting theoretical curves. Furthermore, in tliose cases where differ- 
ence limens were obtained twice or moi'e at approximately the same 
intensity level, there is some dispersion around the mean Weber ratio. 
This lack' of reliability may he accounted for in a number of ways, 
among -n'kich we may mention: (a) The length of time rcciuircd 
to establish the threshold. Each liinin:il value involved three week.s 
or more of experimentation. It is not unlikely that during this time 
the phj'siological state and motivating conditions of the subjects 
varied, and thereby contributed to variations in the keenness of 
discrimination, (i) The di.seontinuity of the changes in the bright- 
ness difference involved in the incremental steps of filter transmission. 
The average change in filter transmission used in going from one 
brightness difference to another was 7 per cent, but this corresponds 
to a relatively large difference in the Wcher fraction computed for 
these two brightness differetices. Thus if the subject pa.sscs the dis- 
crimination criterion at two different times when the brightness dif- 
ference varies by only one experimental step, there is nevertheless an 
apparently large change in the threshold ratio, (c) The distance 
between the test fields. With human subjects an increase in the 
separation of the test fields produces a marked decrease in differential 
sensitivity, and markedly increases the difficulty in making such a 
judgment. The wide separation between the test fields in the present 
apparatus may thus be contributing to the apparent inconsistency 
of the results. 

The reliability of the limens measured at any single brightness 
level appears to be increased if we consider the observed variability 
in terms of the number of step-changes of the variable (negative) 
stimulus used in the threshold series. An examination of the thresh- 
olds (Figures 2, 3, and 4) obtained after the intensity discrimination 
curve has flattened out reveals that, upon retesting, the liminal varia- 
tion at any one log unit of brightness is of the order of one or two 
incremental transmission changes of the filters used in changing the 
variable stimulus. Considering the crudeness of measurement of these 
differential Intensity limens in the cat (as compared to that used in 
testing the human individual), the curves obtained in the present 
experiment appear to be a valid measurement of this visual capacity, 
and the definite trend observed in the W^eber fraction at different 
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illuminations appears to be a reliable indication of the manner in 
which differential sensitivity changes as a function of illumination 
in this animal. 

A final point which may be considered in this section is that varia- 
bility is probably existent to some extent in all determinations of 
visual capacity with infra-human animals. The writer knows of no 
studies of brightness discrimination in such organisms in which the 
reliability of obtained limens was checked by retesting. The thresh- 
olds reported in the literature for a number of different mammals 
are based upon a single liminal series after only a short period of 
training in the discrimination. "We may use the finding of variability 
upon retesting in the present investigation as a basis lor the' suggestion 
that future studies on infra-human brightness discrimination should 
take some measure of the reliability of obtained limens. The question 
of reliability is especially significant in ev.aluating pre- and post- 
operative thresholds and their divergence in relation to the effect of 
surgical modification of certain neural centers of the visual system. 
It is believed that the data presented above for the cat may be utilized 
as an adequate index of the capacity of the normal cat in brightness 
discrimination, and may furthermore serve as a basis for judging 
defects in this type of vision produced by lesions in the central nervous 
system. 

h. The absolute threshold. By the present method it has proved 
possible to measure the least perceptible brightness to which the cat 
is capable of responding. When the standard (brighter) stimulus 
is decreased to such a level that the cat fails to distinguish it from 
zero illumination on the negative stimulus panel it may be assumed 
that the former has fallen below the absolute brightness threshold. 
This threshold was found to be in the vicinity of l.SXfO'^ milli- 
lamberts for Subjects 1 and 3, which is within one log unit of the 
average value reported by Bridgman (4) for six normal cats. 

In answer to the belief that cats see better in the dark than humans 
we may posit a tentative answer from our knowledge of this thresh- 
old. From his review of the literature Bridgman (4) has stated that 
the most representative figure for this limen in the human individual 
is 5.8X10”^ millilamberts. A comparison of his threshold for the 
cat and human indicates that the human is less sensitive by an approx- 
imate factor of ten. However, as pointed out by Bridgman, the 
comparatively high sensitivity of the cat’s eye can be explained by 
tbc fact that the “speed” of the latter’s optical system and reflection 
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by the tapetum (Murr, 41) permit a greater amouivt of light from 
a given source to fall on the cat’s retina than on the retina of the 
human subject. Thus it is unlikely that the retinal sensitivity of the 
human subject is any less than that of the cat albeit the latter organ- 
ism can respond to a visual stimulus of lower brightness value. Wliile 
making the absolute threshold measurements for the subjects in this 
study, the writer was completely unable to sec either the cats or the 
stimulus panels even after a considerable period of dark adaptation, 
c. The difference threshold. A phylogenetic comparison of dif- 
ferential brightness thresholds has already been reported (Mead, 36). 
Subject 1 showed the keenest sensitivity throughout the entire experi- 
ment, and the limens for this animal were taken ns representative for 
the cat. The smallest Weber ratio obtained with this subject was .12 
at a brightness of 215 millilamberts. Since this ratio wa.s found only 
once, whereas the next higher ratio of .19 was obtained six times, 
the more reliable conclusion was reached that the maximum sensi- 
tivity of the cat corresponds to a Weber ratio of .19. Weber frac- 
tions of this low order were obtained between 9.84X10'" and 323 
millilamberts. 

Comparing those values obtained in studies utilizing a training 
method and in which the stimulus panels were simultaneously pre- 
sented in the visual field of the subject, the Weber thresholds'' for 
brightness discrimination of various infra-primate mammals arc found 
to correspond very closely with those obtained here for the cat. The 
minimum threshold reported on a reliable number of subjects for 
the mouse is .83 (Moody, 38) ; for the rat, 1.0 (Lashley, 28 ; Ghiselli, 
12), .59 (Munn and Slater, 40), and .43 (Spencer, 55); for the 
raccoon, .27 (Munn, 39); and for the dog, .16 (Stone, 57) and 
,20 (Marquis, 32). Smith (53) reports a threshold difference cor- 
responding to .23 at two brightness levels for the cat. A comparable 
study (Crawford, 7) on the monkey has yielded a threshold of .098. 
The cat is thus seen to equal or excel many of these other animals. 
The thresholds reported in the present study are superior to those 
found for the rat, in the general range of those previously reported 
for the dog and raccoon, and inferior to those obtained for the 
monkey. There is, therefore, a type of relation existing between 
differentia! brightness sensitivity and phylogenetic level. The physio- 
logical foundation of these differences is probably traceable to numer- 


•Compated from the original experiments by the pre.sent writer, 
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ous differences in the peripheral visual system, which must yet be 
ascertained for specific comparisons. 

d. The curve of brightness discrimination . The primary purpose 
of the present investigation was the determination of the curve of 
brightness discrimination in the cat as a function of illumination. 
Similar data for the human eye (Steinhardt, 56), the clam (Hecht, 
17), Drosophila (Hecht and Wald, 23), and the honey bee (Wolf, 
59) have been shown by Hecht (19, 22) to be adequately described 
by the latter’s theoretical curves based on his general photochemical 
theory of intensity discrimination. These best fitting curves are shown 
in Figure 5, The numbers in the parentheses represent the order 
of molecularity of the light and dark reactions and refer to the 
theoretical equation which best describes the data for each organism. 
The best fitting curve for the above organisms was determined by 
using a double logarithmic plot of the empirical data and comparing 
it visually with a similar plot of the theoretical equations. Variability 
in the cat data makes this method of curve fitting an unwise pro- 
cedure for the present results. These data were therefore fitted to 
the limiting cases (m=«=l and m—n=2) of the theoretical equa- 
tions by the more complicated method of least squares. The resulting 
curves are shown as dashed lines in Figure 5 and are for the “average” 
cat, i.e., for the average of the Weber ratios at averaged log unit 
steps of Subjects 1, 2, and 3. The best fitting theoretical curves for 
the Individual animals have already been presented in Figures 2, 3, 
and 4. The experimentally observed data for the average cat is 
represented by a solid unsmoothed curve in Figure 5. 

If we take the points on the theoretical curves in Figure 5 where 
each organism is most sensitive (lowest Weber ratio) to brightness 


differences, and use absolute rather than logarithmic value of 


M 


and employ the human curve as the standard, it is found that Mya 
is 570 times less sensitive than man, the fruitfly inferior by approxi- 
mately 150 times, the bee inferior by about 40 times, and the cat 
inferior by a factor of about 20. The absolute brightness threshold 
for the cat, however, is lower than that of all these other forms. 

The empirical observations gathered to date for the cat are not 
sufficient to establish critically the proper orders of molecularity 
for the light and dark processes in the theoretical equations to which 
the data was applied. That is, no single one of Hecht’s family of 
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FIGURE 5 

Best-Fitting Theoretical Curves of Intensity Discrimination 
FOR Various Organisms Comi^red to the Average Cat 

theoretical curves can be said to best fit the results on the cat. How- 
ever, the data as a whole are approxiinately de.scribed by Hecht’s 
theoretical curves, and since these are based on a consideration of a 
pneral theoretical photochemical description of brightness discrim- 
ination we may emphasize the dcKvce of similaritv of the obtained 
data to the theoretical expectations. The Weber ratio, as predicted 
theoretically and shown experimentally, for the cat is an inverse 

iunction of the illumination level at which the threshold is deter- 
mined. 
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The human curve of brightness discrimination shows a break which 
coincides with the taking over of function by the retinal cones 
(Hecht, 22), the rods contributing to the low luminosity portion 
of the curve. Since the cat’s retina probably contains both rods and 
cones (Chievitz, 5; Krause, 27; Murr, 41, 42; Schultze, 47; Ziirn, 
65), it may be asked why there is not a similar break in tbe intensity 
discrimination curve for this animal. The present evidence is not 
clear-cut on this point. There is some suggestion of a shift for Sub- 
jects 2 and 3, but this may be due to a number of experimental 
variables which may serve either to augment or obscure a sudden 
change in the curve. The factors producing variation in obtained 
thresholds at similar luminosity values have already been discussed. 
A rise in the curve may be produced if the eye is not completely 
adapted to the test field illumination (Steinhardt, 56; Hecht, 21; 
Craik, 6). Brightness discrimination in the human eye is also im- 
paired if the surround illumination is not the same as the test object 
(Steinhardt, 56; Craik, 6), although Smith (51, 52, 53) found that 
a high and low intensity of surround illumination produced no 
obvious change in discrimination acuity in the normal cat. Rawdon- 
Smith (44) has emphasized that the change from rod to cone vision 
as the brightness level is shifted from scotopic to photopic illumina- 
tions may be a gradual one. Indication of a rod-cone shift in visual 
discrimination' by the cat has been found between 10 and 100 milli- 
la'mberts by Kappauf (25) in his flicker study with this animal. It 
would appear, therefore, that the crudeness of the step-changes In 
brightness difference which were used in all threshold series, plus the 
factors just mentioned, may have obscured the appearance of a rod- 
cone break in the brightness discrimination curve for the cat. 

To summarize the contribution of the present paper to our knowl- 
edge of intensity discrimination, the present observations show that 
a theory which has been found to apply to the data for this visual 
function in man and invertebrate animals are here shown to approxi- 
mately apply to the same visual capacity in the cat. Since Hecht’s 
theoretical curves appear to describe the data on intensity discrim- 
ination for the cat, it may be said that his theoretical formulations 
are given wider significance. The present data offer support for the 
assumption that his theory applies to a large portion, if not all, of 
the phyletic series. 
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E. Summary and Conclusions 
An apparatus and method have been described which permit the 
measurement of differential brightness thresholds in the cat. Five 
normal cats have been trained to make such responses in this appa- 
ratus, and a large number of visual intensity discrimination limens 
over a wide range of illuminations have been secured on three ani- 
mals. The results and conclusions of the present study may be 
summarized as follows ; 

1. The average number of trials required by five cats to reach a 
learning criterion of 25 consecutive errorless trials was 237. One 
animal learned the brightness discrimination habit in 100 trials 
whereas two animals required as many as 350 trials to meet the 
criterion of learning. 

2. Incidental observations indicate that cats which have been 
well trained' in the present apparatus retain the discrimination habit 
over at least a six months period of nonexperimentation. 

3. The sensitivity of the cat in this type of visual discrimination 
is found to equal or excel that of other infrapriraate mammals. The 
lowest reliable Weber fraction for the best subject of this experiment 
was .19, and was found between brightnesses of 9.84X10'* and 323 
mlllilamberts. This value indicates the superiority of the cat in visual 
brightness discriminations over the rat and raccoon, approximates 
those found in prior studies on the dog, and is inferior to similar 
limens which have been established with the monkey, 

4. The absolute brightness threshold was found by the present 
method to be in the vicinity of 1.32X10"’^ mlllilamberts. The cat 
is thus capable of responding to a lower stimulus luminosity than ' 
the human individual. This probably docs not mean that the cat has 
a greater retinal sensitivity but rather that the optical speed of the 

. cat’s eye is greater. Measured in terms of photons, it is likely that 
the retinal sensitivity of these two organisms would he roughly 
equivalent. 

5. When the Weber ratios are expressed as a function of chang- 
ing illumination, the resulting curve for the cat is seen to resemble 
those established for organisms of a more primitive level in phylogeny 
(Mya, Drosophila, and honey bee) and the curve for man, in 
these organisms, visual intensity discrimination in the cat is poor at 
extremely low brightness levels. There is a rapid increase in sensi- 
tlvity as the luminosity rises above the absolute threshold, the Weber 
fraction approaches a relatively constant value at median illumina- 
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tions, and there is some indication that sensitivity falls off at very 
high brightnesses. Irregularity in the data led to speculation about 
the possibility of a rod-cone shift in the brightness discrimination 
function in the cat. 

6. The variability in thresholds found upon retesting an animal 
at a given brightness level leads the writer to suggest that any study 
of infra-primate vertebrate vision which utilizes a discrimination 
method should take some measure of the reliability of obtained 
thresholds. Little or no mention of this factor has been made in the 
published literature. 

7. Cats transfer the brightness discrimination habit from one 
luminosity level to another very readily. The percentage of correct 
responses made by any of the three animals here used on the first 
day of an experimental session in which a new brightness level was 
introduced was almost always above the criterion of discrimination 
(76 per cent correct In 25 trials). This indicates that the animals 
were responding to relative rather than absolute brightnesses. 

8. The cat data were fitted by the method of, least squares to 
the limiting cases of Hecht’s family of theoretical curves. The cat 
data are not sufficiently precise as to permit the selection of any 
single one of this family of curves for their description. That is, the 
plot of the experimentally-obtained points deviates to some degree 
from the smooth theoretical curves. Nevertheless, the general contour 
of the empirical curve appears to follow that of the theoretical one, 
thereby suggesting that Hecht’s theoretical photochemical description 
of the brightness discrimination response has more widespread appli- 
cability to the phylogenetic series than has hitherto been shown 
experimentally. 

9. The final conclusion is made that the method and results 
obtained up to the present time are sufficient to quantitatively describe 
the brightness discrimination performance of the normal cat; Using 
these results as a criterion, the present technique offers a means of 
accurately measuring the effects of operative destruction of the cen- 
tral visual centers. By comparing the curve obtained in the normal 
cat to that found in animals which have undergone experimental 
lesions in the central optic tracts, we may hope to obtain a partial 
answer to the question of the relative importance of the peripheral 
and central mechanisms which govern this visual function. 



25 + 


JOURNAL OF C;ENF.TIC FSYCH01.CKiY 


References 


1. AubURT, H, PhviioloRic tier Mclv.haut. Breslau; MarKetistern, 18B5. 

Pp. 39+. 

2. Bills, M. A,, & Maukin, 0. Preliminary' study of effect of methyl 

alcohol fumes on brightness discrimination in the ivhite rat. J. Comp. 
PsycM., 1921. 1, 495-504. 

3. Blanchard, J. The l)riglunes.s sensibility of the retina. Phys. Rev., 

1918, 11, 81-99. 

4. Bridgman, C. S. The absolute brightness threshold and the acotopic 

visibility curve of the cat's eye. Ph.P. thesis, Tniv. of Rochester, 
1938. Pp. 110. 

5. Chievitz, j. H. Ueber dan Vorkoinmen dcr -Area centralis in den vier 

hoheren Wiibeltierklassen. Arch. AnaC Physiol. {Anat. Abt.), 1891, 
311-334. 

6. Craik, K. j. W. The effect of adaplation on ..lifferential brightness 

discrimination. J. Physiol., 1938, 92, 406-421. 

7. Crawford, M. P, Brightness discrimination in rhesiLs monkey. Genet. 

Psychol. Monog., 1935, 17, 72-162. 

8. CRoztBR, W. J., & Cole, W. The pholotropic excitation of Limax. 

J. Gen. Physiol, 1929, 12, 669-674. 

9. Folcer, il. T. A quantitative study of reactions to light of Amoeba. 

J. Exper. ZaoL, 1924, 41, 261-291. 

10. . Reactions to light hy Mya arenaria in relation to the Bun- 

sen-Roscoe law. Anal. Rec., 1925, 34, 115. 

11. Frolov, G. P. Reaction of the central nervous .system to change.s in 

intensity of illumination. Froc. Pelrograil. Soe. Not. Sri., 1918, 69, 
3-19. (Reported by Razran and Warden, 45). 

12. GmsELLi, E, E. The superior colliculus in vision. J. Comp. Neurol., 

1937, 67, 451-467. 

13. Hecht, S. Sensory equtUhrium and dark adaptation in Mya arenaria. 

J. Gen. Physiol, 1919, 1, 545-558. 

14. . The nature of the latent period in the photic response of 

Mya arenaria. J. Gen. Physiol, 1919, 1, 657-666. 

15. . The photochemical nature of the photosen.sory process. 

J. Gen. Physiol, 1920, 2, 229-246. 

16. . The visual discrimination of Intensity and the Weher-Fech- 

ner law. J. Gen. Physiol, 1924, 7, 235-267. 

17- . Vision: H. The nature of the photoreceptor process. In 

A Handbook of General Experimental Psychology. C. Murchison, ed. 
Worcester; Clark Uniy. Press, 1934. (Pp. 704-828.) 

1®- • A theoretical basis for intensity discrimination in vision. 

Proc. Nat. Acad. Scl, 1934, 20, 644-655. 

1^' • Theory of visual intensity discrimination. J. Gen. Physiol, 

1935, 18, 767-789. 

• Intensity discrimination. Cold Spr. Har. Sympos, Quanl. 

' Riol, ms, 3, 230-236. 

. Intensity discrimination and its relation to the adaptation of 
the eye. J. Physiol, 1936, 86, 15-21. 



LEONARD C. MEAD 


255 


22. . Rods, cones, and the chemical basis of vision. Physiol. Re<v., 

1937, 17, 239-290. 

23. Hecht, S., & Wald, G. The visual acuity and intensity discrimination 

of Drosophila. J, Gen. Physiol., 1934, 17, 517-347. 

24. Helmholtz, H. Treatise on Physiological Optics: II. The sensations 

of vision. (J. P. C. Southall, ed.) Ithaca, N. Y. : Opt. Soc. Amer., 
1924. Pp, 480. 

25. Kappauf, W. E, The relation between brightness and critical fre- 

quency for flicker discrimination in the cat. Ph.D. Thesis, Univ. of 
Rochester, 1937. Pp. 94. 

26. KoNIG, a., Sr Brodhun, E. Experimentelle Untersuchungen iiber die 

psychophysische Fundamentalformel in Bezng auf den Gesicht.sinn. 
Suzber d. Akad. d. Wiss., 1889, 641. 

27. Krause, W. Die Retina. Die Retina der Sauger. Inter, Monaisschr. 

f. Anal. u. Physiol., 1895, 12, 46-186. 

28. Lashley, K. S. The mechanism of vision: II. The influence of cere- 

bral lesions upon the threshold of discrimination of brightness. ./. 
Genet. Psychol., 1930, 37, 461-480. 

29. . The mechanism of vision: XII. Nervous structures con- 

cerned in the acquisition and detention of habits based on reactions to 
' light. Comp. Psychol. Monog., 1935, 11, 43-79. 

30. Loeb, j., & Ewald, W. F. Ueber die Giiltigkeit des Bunsen-Ros- 

coe'sehen Gesetzes fiir die heliotropische Erscheinung bei Tieren. 

Cent,-. Physiol, 1914, 27, 1165-1168. 

31. Lowry, E. M. The photometric sensibility of the eye and the precision 

of photometric observations. J. Opt. Soc. Amer., 1931, 21, 132-136. 

32. Marquis, D. G. Effects of the removal^ of the visual cortex in mam- 

mals, with observations on the retention of light discrimination in 

dogs. Assoc. Res, Ner. Men. Dis., 1934, 13, 558-592. 

33. . Phylogenetic interpretation of the functions of the visual 

cortex. Arch. Neurol. S? Psychiat., 193 5, 33, 807-815. 

34. Mead, L. C. The curve of visual intensity discrimination in the cat. 

Psychol. Bull, 1937, 34, 517 (Abstract). 

35. . The curve of visual Intensity discrimination in the cat before 

and after removal of the striate area of the cortex. Ph.D. Thesis, 
Univ. of Rochester, 1939, Pp. 242. 

36. . Thresholds of visual intensity discrimination in pliylogeny. 

Amer. J. Psychol., 1939, 52, 465-467, 

37. . Visual brightness discrimination in the cat as a function of 

illumination. Psychol. Bull, 1940, 37, 501-502. (Abstract). 

38. Moody, P. A. Brightness vision in the deermouse — Peroniuscus manic- 

ulatus gracilis. J. Exper. Zool, 1929, 52, 367-405. 

39. Munn, N. L. Pattern and brightness discrimination in raccoons. 

J. Genet. Psychol, 1930, 37, 3-34. 

40. Munn, N. L., & Slater, J. E. A note on brightness vision in the white 

rat. J. Comp. Psychol, 1932, 13, 273-277. 

41. Murr, E. Ueber den Helllgkeitsinn der Hauskatze und die Bedeutung 
des Tapetura Lucidum. Zool Anz., 1928, 3, 254-265. 

. Zur besserem Unterscheidung von St.nbchen und Zapfen in 

der Retina der Wirbeltiere. Zsch. f. Zellforsch., 1930, 10, 386-393. 


42 . 



256 


JOURNAL OF CESICTIC I-SYCHOLOGY 


+3 PiERON, H. La !oi de I'cictitatiun lumiiieusc cihez Mya arcnaria. Bull, 
i’oc. Biol., 1925, 93, 1-35. 

44. Rawdon-Smith, a, F. Theories of Sensation. Ciainliridge: Camliridge 

Univ. Press, 1938. Pp. 137. 

45. Razran, H. S., & Warden, C. J. Scnsoiy capacity of doRs a» measured 

by the CR method (Russian sclioofs). Psychol. Bull., 1929, 26, 202- 

222 . 

44. Reeves, C. D. Discrimination of light of dllFercnt wave lengths by li.sh. 
Bcliav. Mottoff,, 1919, 4, 1-106. 

47. ScHtiLTZn, M. 2ur Analomie und I’livsiulugie dec Retina. Arch. f. 

mik. Amu, 1866, 2, 175-286. 

48. Slater, J. E. Brightness vision in the alliino rat. Univ, Piti, Bull,, 

1931, 7, 394-395. 

49. Smith, J. R, Spati.il and binocular effects in hum an intensity discrimi- 

nation. J. Gen, Psychol,, 1936, 14, 318-345. 

50. Smith, K. U. Apparatus for the study of discrimination in the higher 

vertebrates. J, Getitl. Psychol,, 1933, 43, 462-466. 

51. . An investigation of postoperative deticienries in visual in- 

tensity discrimination following extirpation of the .striate cortex in the 
cat. Rryc/joi. 1935, 32, 746-747, (Abstract), 

52. . The postoperative effects of removal of the occipital cortex 

upon visual intensity discrimination in the cat. Airier. J, Physiol., 
1936, 118, 145-146. (Abstract). 

53. . Visual discrimination in the cat; V. The postoperative 

effects of removal of the striate areas upon intensitv di,scrimination. 
J, Genet. Psychol., 1937, 61, 329-370. 

54. Smith, K. U,, & Kappauf, W. E. Forms of learning in animals. 

Film, shown at A. P. A. meetings, State College, Pa., 1940. 
iS, Spencer, L. T, Central inhibition in the albino rat. /. Coui/i. Psy- 
chol., 1923, 3, 389-408. 

56, Steinharut, j. Intensity discrimination in the human eye: I. The 

relation of d/ to intensity. J. Gcit. Physiol., 1935, 20, 185-209. 

I 

57, Stone, C. P. Notes on light discrimination in the dog. J, Comji. 

Psychol, 1921, 1, 413-431. 

58, TtlGMAN, E. F, Light discrimination in the English sparrow. J, Aiiiiii, 

Behav., 1914, 4, 85-109. 

59, Wolf, E, The visual intensity discrimination of the honey bee. J. Gen. 

Physiol, 1933, 16, 407-422. 

*16. — j On the relation between measurements of intensity discri- 

mination and of visual acuity in the honey bee. J. Gen. Physiol, 
1933, 16, 773-786. 

• An analysis of the visual capacity of the bee's eye, Cold 

Spr. liar. Symfos. Quant. Biol,, 1935, 3, 255-260, 

62. Yerkes, R. M. The reaction time of Gonionemus inurhachii to electric 
and photic stimuli. Biol. Bull, 1904, 6, 84-95. 

■ The Dancing Mouse. New York; Macmillan, 1907. (Pp. 

91-132.) 



LEONARD C. MEAD 


257 


Yerkes, R. M., & WAT 30 N, J. B. Methods of studying vision in animals. 
Behav. Monog., 1911, 1, No. Z, 1-90. 

65. ZuRN, J. Vergleicliend histologische Untersuchungen iiber die Retina 
und die Area centralis retinae der Haussaugethiere. Arch. Anat. u. 
Physiol., 1902, Suppl., 99-144. 

Deparhnent of Psychology 
Tufts College 
Medford, Massachusetts 




The Journal of Genetic Psychology, 1942, .60, 259-269. 


SIMPLE AND COMPLEX BASES FOR THE SOLUTION 
OF VARIOUS TESTS IN THE CARMICHAEL 
ELEVATED-MAZE SITUATION*^ 

New York Unlntersily College of Medicine 


Charlotte Marker and Martin Dolgin 


In this journal (1938, Vol. 52), Dr. Leonard Carmichael (1) 
published some results for a series of experiments with rats in a 
special elevated-maze problem (Figure 1). The animals were first 


T, 



FIGURE 1 
Diagram of Maze 


*Received in the Editorial Office on November 20, 1940. 

These experiments were performed in the Animal Psychology laboratory 
at Washington Square College, New York University, under the guidance 
and supervision of Professor T. C. Schneirla. The writers wish to express 
their appreciation to Dr. Schneirla for his invaluable aid in the conduct of 
the experiment and the preparation of the manuscript. 
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required to learn a regular alternation habit consisting oi A - Al - A2 
AS - B3 - - B5 and B - B\ - B2 - AB - A3 - - A5. Then 

they were given an irregular (chance) alternation to learn, in the 
same situation. After this, the animals were ii'e]uircd to learn a regu- 
lar alternation habit consisting of A - dl - A2 - AB - Ai - //4 - AS 
and B - B\ ' B2 - AB - B3 - B\ - B5. Performance in this latter 
problem was found to be conspicuously poorer than in the initial 
one. Carmichael’s conclusion was that learning, in the first situa- 
tion, caused inhibitory neural cliangcs which modified the animals' 
capacity for subsequent learning. We question thi.s as a sufficient 
explanation. 

Although Carmichael’s conclusions may prove to be correct upon 
further experimentation, they are not validated by the research 
which he completed. That research did not cover certain explana- 
tions which may be entertained as alternatives and a.s additions to the 
one offered by the experimenter. First, the possible influence of 
centrifugal swing was not explored. If this complicated factor is 
not excluded, a run from A to Ts may be mechanically easier than a 
run from A to Ti. Thus, for one thing, it is po.ssihle that Car- 
michael's results were due simply to a fundamental difference in 
difficulty between the two types of runs. 

Second, Carmichael apparently did not consider the possibility 
that the two opposing situations which he used as his testing ground 
may be fundamentally different for the animal, On the face of the 
matter, by utilizing alternation between the two starting points and 
food box entrances as the crux of his experiment, Carmichael put into 
effect two opposed possibilities for learning. The first (and the one 
which he evidently believed to have prevailed) is the establishment 
of a relationship between the starting point and the entrance to the 
food box. The other, much simpler to learn, is the establishment of a 
simple alternation habit based upon the tunnel entrances to the food 
box. But from the report, we cannot choose between these processes 
as alternatives or as a possible combination. A clue might be obtained 
from the results of the irregular-alternation (or chance alternation) 
training, but Carmichael finds nothing of significance here. 

The question of what the animal must learn to solve the problem 
is highly important and its answer must be known if we are to 
explain adequately the results of the experiment. To obtain a 
better understanding of the rat’s performance in the maze situa- 
tion, we have repeated the experiment and have added some tests 
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designed to reveal any centrifugal-swing effect and any influence of 
the chance-alternation training. In addition, we have changed the 
procedure in an important respect, concerning the influence of 
motivation. 

The maze pattern was that used by Carmichael. It was con- 
structed by putting together several 26-inch elevated pathway sec- 
tions. Visual homogeneity was approximated by placing screens 
around the maze on all sides. The experiment involved (a) a repe- 
tition of Carmichael’s procedures and (i) a reversal of Carmichael’s 
procedures. That is, the animals first learned the alternation A to 
A5', B to BS and then learned A to 55; B to AS. The A to 55; 
B to AS runs we call centrifugal-swing (CS) runs, because, theoret- 
ically, they are favored by centrifugal swing. The A to AS ] B to BS 
runs are labelled counter-centrifugal-swing {C-CS) because, theo- 
retically, CS opposes these. This opposition, introduced through a 
mechanics-of-movement pattern peculiar to the situation, might 
make this second alternation the more difficult of the two. 

Eighteen rats were used in the two experiments. All received 
preliminary training on a straightaway series of maze units, with- 
out choice points. This habituated them to an elevated path, and 
particularly to opening the doors which gave access to the end-tunnels 
and, through them, food. One half of the animals in each of the 
two groups were transferred directly from the original situation 
to its reverse, i.e., from CS runs to C-CS and from C-CS runs to 
CS. The other half, after they had learned the original problem, 
were put on the chance alternation schedule. Then, after learning, 
this situation, they were finally given a new problem (e.g., first CS', 
then chance-alternation of CS ; finally, C-CS). 

This involvement of motivation is very important for this problem. 
In Carmichael's procedure, when the animal first responded in- 
correctly on a given run, it could then reach food merely by running 
around to the opposite side. Thus, the animal would receive food 
on every trial, whether or not its initial response was the correct one. 
We eliminated this condition by removing the animal from the maze 
each time it made an incorrect response, and replacing it at the start- 
ing point. Similarly, if the animal started at, for example Aj and ran 
across to 52, it was removed and replaced at the starting point. 
This prevented the fixation of an “incorrect” starting point-food 
box relationship. 

The criterion for learning was six consecutive errorless runs. 
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Results 

In Table 1 we present the results for tlroup I. 


It will he 


seen 


TABLE I 

TiiiALs Reouired to Learn tiie Sehik: CS Keoui.ar Alternation Problem 
CS IN Chance- Alternation Proiile-vi (Interposed for Certain ' 


Rat 

number 


CS 

alternation 


+ 

7 

13 
3 
S 

23 

14 
9 


Mean no, of 
trials re- 
quired 


9.7 

(8 cases) 


i to Li'iirn 

.._ .. 

-- 

chance 

c-as 

R.itio of 

rnation 

alternation 

CS ; C-CS 

81 

IS 

1 : 4.5 

17 

12 

1 ; 1.7 


17 

1 ; 1.3 

18 

5 

1 ; 1.67 

— 

28 

1 ; 5.6 

— 

3 

1 : .16 


7 

1 ; .15 

96** 


35.3 

12.8 


(3 cases) 

(7 cases) 



"0 chance-alternatiim training was nWen to the animal 
^^Psriment was stopped after a total of 105 trials, althouEh the 
.niinal had not yet learned the CiS-chancc-alternation pattern. 

animals required more trials to master 
the C-L6 problem, although this test foliotoed the CS tests. ( In tliree 
cases. It also followed the C5-chance-aItcrnation tests.) The luimber 
of trials to learn the chance-alternation was in eadi case greater than 
f The ratios of trials 

Mn 7 / 1 animals ranged from 1:0.15 for 

q f i ' , n' n^' mean number of required trials was 

9.7 for C5 learning. 12.8 for G-CS learning, and 35.3 for CS chance- 
alternation learning. In Table 2 we state the number of trials re- 

II. These animals were given 

rials m l t tuore 

trial to learn the C-CS situation than to learn the CS situation 

which was presented last to the group. The ratios of required trails 

(G6 = l.(^) ranged between 0.2 for No. 15 and 26.0 for No. 17. 

C5"’26 ^ o'tly one trial to master 

17 3 W r "I ^^Ouirecl was 

learnit N Pfo """ chance-alternation 

earning. No. 16 required 68 trials to reach the criterion for learn- 
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TABLE 2 

Trials Required to Learn the Series: (7-Ciy-ALTERNATioN Problem, C-CS 
IN Chance-Alternation Problem (Interposed for Certain 
Animals), and Cy-AuTERNATioN Problem 


Rat 

number 

C-CS 

alternation 

Trials to Learn 

C~CS in chance CS 

alternation alternation 

Ratio of 
CS ; C-CS 

9 

27 

» 

16 

1 

: 1.7 

10 

14 


9 

1 

: 1.6 

H 

27 

— 

4 

1 

: 6.7 

12 

4 

IS 

9 

1 

: 0.44 

13 

IS 

— 

8 

1 

: 1.9 

14 

18 

— 

16 

1 

; 1.1 

15 

12 

10 

52 

1 

: 0,2 

16 

13 

68 

14 

1 

: 0.9 

17 

26 

— 

1 

1 

: 2,6.0 

Mean no. of 
trials re- 
quired. 

17.3 

25.0 

14.2 



* — signifies 

that no chance-alternation training 

was given 

to the 

animal. 


ing of the chance-alternation pattern, but both Nos, 10 and 15 re- 
quired a smaller number of trials to master this problem than the 
initial one. 

Discussion of Results 

We have stressed the fact that centrifugal swing (Schneirla, 2) 
may be of direct or indirect importance as an influence upon the 
animal’s adjustment to the Carmichael situation. Its role in the rat’s 
allej'-maze response has been conclusively demonstrated by Witkin 
and Schneirla (3) and by Witkin and Granich (4). The former 
experimenters found that when a choice-point was preceded by an 
alley-pattern such as our Cd'-arrangement (i.e., with opposed turns), 
the outside alternative was favored over the other turn in 59 per 
cent of the cases ; when the. choice-point is preceded by a [/-series 
of alleys (which we do not employ) the outside alternative was 
favored in 86 per cent of the cases. 

Although the involvement of centrifugal swing in the rat’s elevated- 
maze responses has not been studied as yet, our observations and 
results suggest that it is involved. But in any maze study it is pre- 
mature to search for special factors determining relative difficulty 
of parts or solution of the whole, before this fundamental factor has 
been taken into account. 
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If centrifugal swing is a factor in the Carmichael situation, then 
it would operate in favor of the /I-T-i and fl-7\ runs (previously 
referred to by us as CS runs), and there should be some indication 
that these are more easily-mastered than the routes referred to as 
C-CS. The trend of the results reported in Tables 1 and 2 defi- 
nitely shows this to he the case for the greater part of the animals; 
five out of seven when the CS run was presented first, six out of 
nine when the CS run was presented after tlic C-CS runs were 
learned. The latter set of results, presented in Table 2, is partic- 
ularly striking since it shows that the earlier learning of the C-CS 
situation did not cause animals Nos. 9, 11, 13, 14, and 17 to have 
even more difficulty in mastering the CS situation than they had 
with the situations first presented (i.c., C-OS) . 1 bus, whether the 

CS situation was presented first of all, or later in the .series, it proved 
to be less difficult than the G-CS alternative for most of the animals, 
But centrifugal swing, although it appears to be a factor of basic 
effect here, is definitely not the only factor, as Carmichael’s (1) 
findings and other features of our results indicate. Let us examine 
the required performance in some detail. A regular alternation, such 
as was demanded of the animals in most of the tests of this experi- 
ment, is essentially a lower-level- type of performance, since it re- 
quires the animal merely to maintain a regular series of position 
habits, It must be borne in mind that the Carmichael situation con- 
tains two spatial alternatives in each of its principal section.s, i.e., 
two starting points and two end points. It is of great importance 
to determine whether the animal may master any test set for it 
simply in terms of an alternation of responses to the critical junction 
in the pathway joining these points, or must go beyond this in its 
learning. This latter possibility for solution, which Carmichael 
adopts In his conclusion, is that the animal may establish a starting 
point-end point rerationship. This, if and when it comes into play, 
must be adjudged a higher-level type of adjustment. 

We are faced with the necessity of determining whether only one 
of these possible adjustments figures in the animal’s mastery of a given 
problem in this situation, or whether both of them are involved. 
Carmichael’s report does not furnish a clear basis for deciding. Our 
own tests were planned with a view to solving this difficulty. 

If the animal masters a problem merely in terms of an alternation 
of response based upon limited spatial cues, then traces of a positive 
transfer of this alternation habit should be evidenced in a subsequent 
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learning test. For instance, if the animal has first learned the C-CS 
alternation and is then transferred to the CS alternation test,' 
on this basis we should expect his performance to be correct 
from the beginning in the new situation. That is, it should 
be correct if the transferred response is merely a habit of alternating 
the direction of turning at the central choice-point, rather than a 
more highly organized response. Other complications should arise 
if there has been established a relationship between starting point 
and tunnel'foodbox during the previous test. 

Our results indicate that in most of the cases this relational organ- 
ization was involved to some extent, since all of our animals, with 
the exception of No. 17, required at least a few trials to learn the 
new problem. But there are indications that the simpler alternation 
habit is more ■ persistently and more frequently effective in the solu- 
tion of the regular-alternation problenns than is the relational habit. 
This conclusion is encouraged by the fact that, when animals were 
presented with a CS-alternation test directly after mastery of the 
C-CS alternation problem, performance in each case was better on 
the second problem than on the first. 

There would appear to be a conflict between this alternation- 
response hypothesis and the involvement of centrifugal swing, but it 
would be a mistake to consider these factors mutually exclusive. It 
is our contention that the two effects furnish the different compo- 
nents of one solution-pattern — that their influence is additive. 

This view of the matter is borne out by the results for animals 
Nos. 3, 5, 6, and 7. These animals were initially presented with the 
CS alternation problem and later with the C-GS alternation problem. 
It is to be seen that for these rats, in the subsequent C-CS alternation 
test, there is a definite possibility for conflict between centrifugal 
swing and the positive transfer of an alternation habit. That is, a 
positive transfer of the simple alternation would permit a facile 
solution of the somewhat different alternation problem, whereas CS 
would oppose this easy solution. If the trials required for solution 
of the second problem show an increase over the number required 
for the first, then we might conclude that CS had dominated. But 
the outcome varies from animal to animal. In the cases of animals 
Nos. 3 and 5, centrifugal swing was the dominant factor; in the 
cases of animals Nos. 6 and 7, a transfer of alternation response 
apparently carried the day. Furthermore, the conspicuous agreement 
in the transfer results for animals Nos. 9, 11, 13, 14, and 17 is 
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easily explaiaed if we assume that these two variables operated there 
in the same direction, that is, both_ favorinK a reduction of trials in 
the solution of the second problem. 

With reference to the above, we wish to stre.ss at this point the 
significance of some data concerning the importance of (JS in the 
experiment. The mean trials for original learning wlien a CS alter- 
nation had to be mastered w'as found to be 9.75 trials. In contrast, 
the mean for original learning of the C-GS alternation was 17.3 trials. 
Although the number of animals precludes any statistical check on 
the reliability of this difference, we do feel justified in accepting the 
outcome as a strong indication that there existed a difference in 
difficulty between the two types of runs. 

The significance of our chance-alternation tests may now be con- 
sidered. It is our contention that this situation cannot be learned 
as a simple alternation habit but that, in order to learn the problem, 
the animal must establish a relationship between the starting points 
and the tunnels. If this is the case, the chance-alternation learning 
should require a greater number of trials for solution than the regular 
alternation pattern. Furthermore, from the above hypHithesis, we 
should expect that, if a chance-alternation test were interposed be- 
tween the initial and final learning, it would have a definite effect 
on the latter. This would be expected if the cliance-alternation learn- 
ing demanded a type of learning not strongly involved in the initial 
test for which an alternation-response might be sufficient (in other 
words, if the chance-alternation introduces a new problem). Our 
results show that the chance-alternation pattern offers no significant 
elements which can be transferred positively to the final problem. 
The evident reason is that relationships arc established in the chance- 
alternation procedure which are inimical to the solution of the last 
regular-alternation problem. 

We have previously offered reasons for concluding that a simple- 
alternation response dominated the learning in the first of the series 
of problems presented to the animals. This does not preclude the 
possibility, however, that the animals may have “adopted” the more 
complex starting point-tunnel relationship as the basis for learning 
this problem. The latter possibility would be expected to arise with 
relative infrequency. However, in the event of its occurrence, we 
would expect the number of trials required to learn the chance- 
alternation pattern (which follows the Initial learning) to decrease 
considerably, The fact is that with one exception all of the animals 
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presented with the chance-alternation problem as a second test showed 
the expected increase in required number of trials. Circumstances 
suggest that the single exception, No. 10, may have progressed be- 
yond the described lower-level response. 

The CS:C-CS ratios given in Tables 1 and 2 disclose the effect 
of the chance- alternation test as an influence upon subsequent learn- 
ing. In the case of Group I, both the effects of centrifugal swing 
and the chance-alternation test might offer some opposition to the 
learning of the following C-CS alternation problem. Table 1 shows 
that the number of trials required to solve the latter test is (in the 
case of every animal given the chance-alternation test) greater than 
the number required to solve the original problem. On the other 
hand, among the four animals not given the chance-alternation test, 
two solved the C-CS pattern in fewer trials than were required to 
solve the original problem. For Group II (Table 2) for which 
centrifugal swing favored solution of the final problem, all of the 
animals who had chance-alternation (except No. 10) showed an 
increase in the number of trials required for the CiS-alternation. 
Evidently a conflict in response is present here, but the effect of the 
chance-alternation training dominates over the effect of CS for all 
animals except No. 10. On the other hand, those animals given the 
^^-alternation test immediately after learning the C-CS alternation 
problem required fewer trials to solve the CS test than the original 
test. This suggests an absence of conflict in that case. 

This evidence shows that learning the chance-alternation test con- 
flicts with and hinders the solution of a subsequent learning problem 
such as Carmichael gave his animals. Our explanation of the diffi- 
culty is that none of the learned elements from the chance-alternation 
can be transferred positively to the new problem situation. The 
organization formed in solving the chance-alternation problem is 
diametrically opposed to the one which is required for the solution 
of the following problem. This Is borne out by our finding that the 
number of trials required for the solution of the problem which 
followed a chance-alternation test was greater than the number 
required for solution of the initial test, even when the last test was 
ordinarily an easy one (from the point of view of centrifugal swing 
facilitation) . 

The fact that the mastery of a chance-alternation problem proved 
to be more difficult than either of the problems which followed is 
understandable from our explanation. The last problems were teste 
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which we have found to require merely a simple alternation habit 
whereas the chance-alternation problem required the establishment 
of a starting-point — end-point relationship. 

Carmichaers statement that learning in one situation cause.s neural 
changes which modify the animal's capacity for subsequent learninL' 
IS undeniably true as an isolated statement. But the important ques 
tion IS concerned with the different factors in learned adjustments 
which underlie such modifications. 

We have repeated and extended Carmichael’s test because his re- 
sults did not bring out the nature of the forces involved liere. Our 
results show that what is learned in this situation, thus what is 
available for transfer, depends upon the factors selected bv the pro- 
consider our practice of giving ‘food only 
at the foodplace which was “correct” according to the nature of the 
test, of great importance for the outcome. According to the experi- 

f'e animal learns in this sta- 
tion either a lower-order alternation habit or a higher-order organ- 
ization involving the relationship of two spatially separated locLs 
Sects. complicated by centrifugal swing 

Summary and Conclusions 

.rterTiwfLTr”'"'/'' i" 

rder (a) to test the involvement of centrifugal swing as a factor 
in the mastery of various problems in his situation; (b) to discover 
fcl chance-alternation problem is solved- and 

-hich op„a,e. diferen”; aL,d£ Vj"” S 

tritugal swing. The test which required a turn against 
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centrifugal swing representatively proved to be more difficult than 
the test in which the schedule favored a centrifugal swing turn. 

The chance-alternation problem requires a more complex learning 
than do the regular alternation tests, because it cannot be solved on 
the basis of simple alternation of position habits. This test demands 
the organization of a relationship between starting-point and ending 
of the situation. The evidence suggests that this higher-level organ- 
ization interferes with the subsequent learning of a regular alterna- 
tion problem. 
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A STUDY OF SOCIAL STATUS ON THE 
SECOND GRADE LEVEL* 

North Texas State Teachers College 


Merl E. Bonney’ 


A. Problem and Method 

The emphasis on socialization as an important part of education 
has led to much discussion and some research in recent years. Such 
topics as leadership, factors associated with social success and fail- 
ure, reasons for liking and disliking people, mutual friendships, 
and techniques for stimulating social efKciency have been given a 
rather large amount of attention in educational and psychological 
literature. Having become interested in these topics, the writer 
initiated a study of various phases of social success among primary 
grade children in Denton, Texas, in the fall of 1938. Denton is a 
town of approximately 12,000 population and is the location of 
two state colleges. The North Texas State Teachers College and 
the Texas State College for W^omen. The data for the study herein 
reported were gathered from three schools — the Demonstration 
School, which is conducted as a part of the North Texas State 
Teachers College, and two public schools known as the Sam Hous- 
ton and Robert E. Lee Schools. Throughout this report these 
schools will be designated as Schools A, B, and C. 

In order to avoid repeating the number of cases in each school 
numerous times it can be stated at this point that the population 
of School A fluctuated between 23 and 28 pupils during the course 
of this study; that of School B between 30 and 38, that of School G 
between 24 and 37 — with the most typical figure being near 30. 

The main purpose of this investigation is to determine the factors 
related to social success and to devise means of raising the social 

^Received in the Editorial Office on November 23, 19+0. 

^The writer wishes to express his appreciation to the school officials and 
teachers of Denton who have given such excellent cooperation in this study. 
These include: Superintendent R. C. Patterson, Dr, J. C. Matthews, Mr. 
J. L. Yarbrough, Mr. C. J. Walker, Miss Bess Tilford, Miss Epsie Young, 
Mrs. Bess Wilkins, Mrs. Una Gibbons, Miss Roberta Rogers, Mrs. Frances 
W. Wiley, Miss Inez Odell, and Mrs. C. C. Williams. Appreciation is 
also due the cooperating Denton physicians: Dr. W. H. Hawley, Dr. 
Charles Saunders, Jr., and Dr. Jack Woodward. 
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acceptance of those who are below average. This report, however 
does not deal with the second phase of this problem, The study 
was started on first-graders during the scliool year 1938-39 but 
nearly all the data in this report were obtained from these children 
while they were in the second grade. During the first year most 
of the time was spent using various time-sampling devices of social 
behavior with the primary object of becoming iicrsonallr aapiainted 
with the children to be studied. 

The terms "social status,” "social recognition,” "social success,” 
and "popularity” are used interchangeably in this discussion. This 
status, recognition, success, or popularity was determined by pupil 
choices.^ 


In School A there were five choosing situations as follows' 
October, stating preferences of children witli whom to have picture 
taken; November, repeat of the same situation; December, listing 
cjiildren to whom Christmas presents were to be given; April 
stating choices of children they would prefer to go home with 
after school; May, selecting one preferred as a partner on the bus 
trip taken by the group. In the first two situations the children 
made a first, second, and third choice, but in the remaining three 
situations they were instructed to list as many as they desired with- 
out any limit. 


In School 5 there were six choosing situations as follows: Octo- 
ber, selecting children with whom to have pictures taken; January, 
c oosing a child to sit by at the beginning of the second semester; 
February hsung pupils to whom valentines were to be given- 
March selecting a partner for the group trip to the zoo; May, list- 
mg pre erences of children to go home with after school. In Octo- 

d unlimited. In addition to the 

m situations, pupil choices were also obtained in School B 
in 22 playground games from October to January. 

ber set r- ^ = Octo- 

Ntem r H i taken; 

given at Ch t presents were to be 

tri on ata l '^’’oosing partners for class 

__P_^^Jrain, January 21, naming children they would prefer to 

Joun'ial’^of rvtffl'ii', S/iall Survive and hi,s 

the possibilities of sociometric rtudles*! stimulation in seeing 
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sit by at beginning of second semester; February, listing names of 
children to whom valentines were to be given; March, electing a 
child to be class librarian; April, choosing a child to hold a fossil 
while a group picture was taken (the fossil had played an important 
part in a class project) ; May, listing preferences of partners for 
marching to the Teachers College, to see a flower exhibit. Except 
in the case of the October choosing there was no limit to the num- 
ber of selections that could be made. 

The scoring technique was as follows; first choice 5 points, second 
4 points, third 3 points, fourth 2 points, fifth 1 point, and all choices 
thereafter 1 point. This is admittedly a crude device for reducing 
to quantitative form such a subtle thing as differing degrees of social 
acceptance. However, when six or eight choosing situations are 
held during a school year the final score obtained for each child is 
certainly not far from designating his actual status in the group. 
Teacher judgment on the whole supported the pupil choices. An- 
other small check was had in School C in which a popularity contest 
was sponsored by school officials for the purpose of an assembly 
program. In the second grade the two pupils elected corresponded 
exactly to the two top pupils on the basis of the status scores for the 
entire school year. 

The composite score for each child was determined by first con- 
verting his raw score in each choosing situation into a per cent and 
then averaging his per cent scores in all of the selections made 
throughout the year. This made his total average per cent score. 
In case a child was absent when choices were made it was sometimes 
possible to have him make his selections when he returned. This 
was not always feasible, however, so some children in each school 
did not have scores for all the choosing situations. In order not to 
lose these cases from the total average per cent scores each child 
who was absent on a particular choosing occasion was given a score 
equal to the average score he received when he was present. In a 
few instances the teacher wrote the names of all, the children on 
the blackboard and called attention to the fact that a child could 
be chosen even though he was not present. In such instances no 
child was counted absent. (Before the children could write they 
came up to the teacher and whispered their choices to her while she 
wrote them down.) In determining the list for the full term no 
child was included who was not present for at least half of the 
choosing situations. In only six cases in all three schools was this 
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degree of absence involved (of those included in the lists) and in 
every case these pupils were extremely low in status scores. Usually 
the amount of absence was only one or two times. Of course, this 
method of taking care of absences involves a certain amount of 
error but it certainly is not large. Nor did the.se adjustments play 
a significant role in determining status placejnents since, nearly all 
of those who were most freciuently absent from tlie choosing situa- 
tions were pupils of very low status so that they received a very 
small portion of the choices in any ca.se. It sliould be made clear, 
too, that the adjustments for absence were made only for the total 
average per cent scores. In running the correlations between suc- 
cessive choosing situations (reported later) only those cases were 
used which were present in both situations. 


B. Distribution of Status 


A number of investigations have afforded data on the distribution 
of status in various groups when status is measured by sociometric 
tests. H. H. Jennings (11), in his studies in the New York 
1 raining School for Girls, found that when 236 girls were asked to 
choose a living mate and a working mate 29 per cent were below 
the mean on three counts, namely, in number of votes received, 
immber of different girls voted for, and number of mutual friends. 
Ibis means that approximately one third of the girls were in a 
decidedly inferior position in respect to friendship. Jennings found 
that 6 per cent of the girls were isolates since they received no 
choices at alL Moreno (12) reports from a study of 505 girls in the 
New York Training School for Girls that after a number of suc- 
cessive choices 15 per cent of the girls remained unchosen. Dimock 
(4J had 118 boys in a summer camp choose 10 other bo 3 's for tent- 
mates. He found that 25 per cent of the boys received no first 
or second choices and that 14 per cent were chosen only in last or 
next to last places. 


Denton schools is shown in 

It IS evident from the above table that the distribution of social 
recognition in the groups studied docs not follow a normal distribu- 

^ concentration in a selected 
j-rp ^ ^ point is further emphasized by noting the 

gfrTnd r"” '^‘Khest pupil in each 

group and the ones at the bottom. In School J the higliest child 
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TABLE 1 

Distribution of Status Scores in the Second Grades of Three Denton 

Schools 



Per cent of 

total average 

Per cent of 

total average 


per cent scores 

of entire 

per cent scores 

of entire 


group held 

by 

upper 20 

group held 

bv 

lower 20 

School 

per cent 

of 

piipila 

per cent 

of 

pupils 


A 

B 

C 


58 

48 

54 


received a total score equal to that of 11 pupils (48%) at the bot- 
tom of the group. In School B the highest child received a total 
score equal to that of the lowest 11 pupils (29%). In School C 
the top child received a total vote equal to the lowest 12 pupils 
(43%). Although there was no child who failed to receive a single 
vote throughout the entire year there were a number of isolates in 
nearly all of the separate choosings. This number varied from 0 
to 23 per cent with an average for all three grades of 10 per cent. 
It was noted that there was a larger number of isolates in those 
choosing situations in which some ability was involved such as 
acting as librarian or as nurse or doctor in a school project. The 
situation in which there were no isolates was in the giving of valen- 
tines. 

The question may be asked as to whether the children who were 
most popular received their choices from a wide distribution of 
children or from a small group of friends? Also, did the most 
popular pupils vote for as many children as voted for them ? These 
questions are answered in Table 2. 

TABLE 2 

Average Numder of Different Children Voting for the Social Status 
Quartile Groups in the Second Grades of Three Denton Schools 
AND THE Ratio between the Number of Different Children Voted 
FOR DY Each Quartile Group and the Number Voting in Turn 
for these Children 


Social 

status 

quartiles 

School A 
No. of 
children 
voting for 

Ratio 

average 

School B 
No-, of 
children 
voting for 

Ratio 

average 

School C 
No. of 
children 
voting for 

Ratio 

averag' 

4 

23 

187 

21 

157 

26 

241 

3 

16 

101 

18 

132 

18 

141 

2 

13 

92 

10 

86 

14 

98 

1 

10 

74 

7 

52 

8 

77 
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In respect to the first question above it can be readily seen from 
Table 2 that it is answered in the affirmative. In each school the 
average number of different children voting for the quartile groups 
varies directly with the degree of social acceptance— when the first' 
quartile is understood as being the lowest in .status and so on up to 
the fourth. In School A the number of different children voting 
far the highest quartile group was more than twice a.s large as the 
number voting for the lowest group and in Schools D and G the 
proportion was 3 to 1 or better. The fact tlwt this kind of relation- 
ship held true for each quartile in all three schools definitely shows 
that on the whole the pupils who were most popular were so hecau.se 
of a wide acceptance throughout their groups rather than because 
of consistently receiving high votes from a few close friends. This 
also shows that these groups of children were quite well agreed on 
the factors which determine social status. 

The figures on ratios in Table 2 were obtained by dividing 
the number of different children which each child voted for through- 
out the year into the number of different children who voted for 
this child. The ratios of each quartile group were averaged to 
make the above figures. However, only those choosing situations 
were used which involved an unlimited number of choices, It will 
be clear that when an average quartile ratio is greater than 100 it 
means that the children in this group had more children voting 
for them than they voted for in return. Thus the average ratio 
of 241 for the upper group in School C means that for every child 
which these children choose throughout the year approximately 2j4 
children choose them. It will be observed that the ratios for all 
the first and second quartilcs are below 100. This shows that the 
children below average in status in each school are reaching out for 
more friendship contacts than they are receiving. On the other 
hand many (but not all) of those who were most popular in each 
school confined their choices to a few of their best friends. The 
reason for this situation probably is that those in the upper quartilcs 
feel secure In their status and so do not feel the need of reaching out 
for moje responsive social contacts, whereas most of those below 
average in status sense their insecurity and arc anxious to do any- 
thing which offers promise of throwing them into friendly relations 
with other children. Hence they put down more names in the 
choosing situations in the hope of thereby pleasing more children. 
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or of ensuring themselves a partner, as the case might be in the 
situations where choices were made. 

What attitude should be taken toward the fact that studies of 
various groups including those in Denton show a rather high degree 
of concentration of status in a few members at the top? Is this a 
so-called "natural” condition or is it highly susceptible to change? 
Should it he changed? Would those at the top of the group 'be 
better off if social recognition and friendship were more evenly 
distributed throughout the entire membership? Can those in the 
lower third or half in status have adequate or normal personality 
development in spite of the limited positive tele which they arouse 
in others? In answer to the last question Dimock (4) presents 
evidence to show that one or two friends is not enough for whole- 
some personality groM^th. It is the opinion of the writer that it is 
highly desirable to stimulate a better distribution of social acceptance 
throughout a group than sociometric studies show to be the case, 
In saying this there is no implication that those at the top in status 
have too much recognition in any absolute sense but only relatively. 
One of the fortunate things about social acceptance is that it is not 
a limited quantity which, if it is to be changed, can only be re-divided 
in a different way. On the contrary it is something which can he 
created indefinitely without anyone losing what he possesses. If the 
lower one-third of individuals in status in a particular group were 
so helped that they raised their social acceptance, say 20 per cent, 
not only these persons but the entire group would be enriched, 
including those at the top. The amount of optimism, good humor, 
mutual appreciation and all that is included under “friendship" 
would certainly be increased. Would this not be a gain for all? An 
analogy may be drawn here with the field of health. Are we not 
all more healthy because of the fact that health is now much better 
distributed throughout our population than it was one hundred 
years ago? This has been everyone’s gain and nobody’s loss. This 
would seem to be true of all psychological and spiritual goods and is 
certainly true in some respects at least in the area of material 
goods. 

C. Stability of Status 

A question often raised in sociometric studies is in regard to the 
stability of status. Do those who receive the most votes in one 
situation continue to rank high in the other choosing situations? 
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On this poiat Moreno (12) reports that in tlie New York Training 
School for Girls his subjects maintained their original choices for 
living with each other to the extent of 95 per cent after an interval 
of three months. In a study made by Joan Criswell (3) in a New 
York City public elementary school it was found that both first 
and second choices remained stable over a period of six weeks to 
the extent of 36 per cent. First choices were most resistant to 
change — being 69 per cent stable over the si.x weeks period. 

The stability of status scores in the Denton schools is shown in 
Table 3. 


TABLE 3 

Correlations Between Successive Status Scores in^Three Denton Schools 


School 

A 

First 

grade 

and 

Oct. 

1939 

First 

grade 

and 

Sec. 

grade 

Oct. Nov. 

and and 

Nov. Dec. 

Dec. 

and 

Apr. 

Apr. 

and 

May 

May, 

1940 

and 

Oct. 

1939 


.74 


.82 

.73 

.83 

.64 

.76 

.77 

School 

First 

First 







May, 

B 

grade 

grade 







1940 


and 

and 

Oct. 

Jan. 

Feb. 

Mar. 

Apr. 

and 


Oct. 

Sec. 

and 

and 

and 

and 

and 

Oct. 


1939 

grade 

Jan. 

Feb. 

Mar. 

Apr. 

May 

1939 


.64 

.56 

.46 

.49 

.16 

.27 

.63 

.36 

School 

First 

First 



Jan. 




May, 

C 

grade 

grade 


Nov. 

8 

Jan. 



1940 


and 

and 

Oct. 

and 

and 

21 

Feb. Mar. Apr. 

and 


Oct. 

Sec. 

and 

Jan. 

Jan. 

and 

and and and 

Oct. 


1939 

grade 

Nov. 

8 

21 

Feb. 

Mar. Apr. May 

1939 


.34 

.48 

.68 

.94 

.75 

.76 

.65 .89 

.86 

.70 


An examination of Table 3 shows that all the correlations are 
above zero and positive. In Schools A and C nearly all the coeffi- 
cients are above -j-.65. For the second grades alone the average 
correlations for the three schools are as follows: A -1--75, B -|-.40, 
C -j-.78. It will be noted that the relationship between the total 
first grade standing and the first choosing situation in October, 
1939, is rather high except in the case of School C. It seems 
probable that the results for Schools A and B are the most valid 
since the data for the first grade were more adequate in these schools 
than in School C. However, the number of cases in each instance 
was .small being 21, 16, and 17 respectively. Approximately this 
same number of cases was available for the correlations between the 
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total first grade and total second grade standings. In School A 
this relationship was high and in the other two a fair degree of 
stability was shown. 

It will be observed that the coefficients for successive choosings in 
School B are considerably lower than in the other two. There are 
two possible explanations of this fact. In the first place the children 
in this group were more homogeneous than either of the other two 
second grades in intelligence, social competence, and home back- 
grounds. Data on the first two of these factors are given in Table 4. 


TABLE 4 

Variability of Second Grade Pupils of Three Denton Schools in IQ 
AND Social Competence 

School IQ Social competence 

Extreme 


Extreme 

scores Range Sigma 


per cent 

scores Range Sigma 


^ 82-14S 66 16.25 .01-.20 

B 72-125 53 13.30 .001-.08 

C 66-137 71 14-.80 .002-. 14 


19 4.45 

7.99 2.15 

13.99 3.04 


In Table 4 both the range and standard deviation of 70’s show 
that the pupils in School B were more on a par with each other in 
this respect than were those in the other two schools. Likewise the 
figures for social competence (total average per cent scores) show 
much less variability between the upper and lower pupils and a 
greater homogeneity throughout the distribution. This means that 
the pupils in School B were more equalized in social success. 

Unfortunately accurate data on the home background have been 
obtained on only one of the three, schools under study. However, 
the writer has visited nearly all of the homes involved and has had 
the impression that those in School B are more homogeneous than 
the other two groups. In School A the homes ranged all the way 
from very poor unpainted country houses to the best homes in Den- 
ton. In School C the children came from home situations ranging 
all the way from the worst of shacks to those with incomes between 
$1,500 and $3,000. There is no doubt but that the range between 
the upper and lower home groups in School B is considerably less 
than in School A and it is the writer’s impression that it is also less 
than in School C. More complete data will be obtained on this 
point during a subsequent follow-up. 
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The fact that the pupils in School B were more homogeneous 
in intelligence quotients, social competence, and home background 
made it possible for choices to be better distributed throughout the 
entire group than was the case in the other schools. Since a few 
pupils were not so decidedly superior to the other.s a greater shifting 
of choices was possible from one choosing situation to another. A 
larger proportion had a chance to appear in a fayorable light in the 
estimation of others. This would make for lower correlations 
between successive choices than would be true in a group in which a 
few pupils were very outstanding in one or more factors important 
to social status. It may be recalled that in the previous section on 
distribution of status the upper fifth in School B did receive 48 
per cent of the total per cent scores cast during the school year. 
This, of course, is a rather severe concentration in the upper brackets, 
but it is less than in the other two schools (10 and 6 per cent) and 
there was more shifting of choices among the pupils in this upper 
20 per cent as well as in the rest of the distribution. 

Before leaving this point about the greater homogeneity of School 
B it will be appropriate to point out a practical application, namely, 
that if a child does not possess very outstanding traits he will be 
much more apt to attain social recognition in a group composed of 
others of approximately his level of ability to compete for status. 
This fact has often been observed, but there is little evidence to 
show that educators have been any where near as much concerned 
about grouping children for purposes of social success as they have 
about grouping them for academic success. 

The statement was made in a foregoing paragraph that there are 
two possible explanations of the lower correlations between scores 
in successive choosing situations in School B than in Schools A and 
C. Aside from the factor of greater homogeneity in School B 
there is also the factor of greater pupil turn-over. In School A 
there were three new pupils throughout the year and two drop outs. 
In School B there were 13 new pupils and 12 who dropped out. 
In School C there were five new pupils added to the roll while 11 
were lost. On the basis of the number present for the first choosing 
in October those figures represent the following percentages : School 
11 and 7 per cent; School B, 36 and 33 per cent; School C, 15 
and 32 per cent. These data show that there was a marked differ- 
ence between Schools B and A, in pupil turn-over and a considerable 
difference between Schools B and C in number of new pupils added. 
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It can readily be understood that a group which has a high degree of 
turn-over would show lower correlations between successive choosing 
situations than one in which the population is fairly stable. Another 
factor affecting the correlations from the standpoint of turn-over is 
the degree of popularity of the pupils gained or lost. In School A 
none of the pupils either gained or lost were even average in recog- 
nition. In School B, on the other hand, two of the pupils gained 
became better than average in popularity and two of those lost were 
in the upper quartile in status. This naturally made for a greater 
distribution of votes. In School C two of those added during the 
year attained recognition scores in the third quartile whereas only 
one of those lost had achieved even average status. This explains 
why in spite of a 32 per cent loss of pupils in School C there was a 
negligible effect on the distribution of status. It may now he con- 
cluded on the point under discussion that one of the important factors 
determining the extent to which recognition scores remain stable 
throughout a school year is the extent to which the group popula- 
tion remains stable, and more particularly the extent to which there 
is a turn-over in pupils who are able to attain a high degree of social 

competence. _ 

There is little doubt but that a teacher plays a significant role 
in determining the stability or instability of status in a school group, 
but nothing on this point could be decided from the data in this 
study. In School A the same teacher was in charge the full year 
whereas there was a change of teachers in both the other schools at 
the end of the first semester. Since, of the three schools, School C 
showed the highest average correlation between scores in successive 
choices throughout the j^^ar this shows that at least in this group 
other factors were far more important in determining recognition 
than the change of teachers. 

Before closing this discussion on the stability of status one more 
point remains to be made. This is in respect to the relation between 
scores made in choosing situations in the classroom and scores made 
in choosing situations on the playground. As previously stated, data 
were obtained on this point only in School B, The writer had two 
assistants go down to this school two days a week during the play 
period. While one assistant conducted the games the other took 
down the choices made whenever a choosing game such as f armer 
in the Dell was played. This was done from the latter part of 
October to the latter part of January. Altogether, data were 
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obtained on 22 game-choosing situations, with an average of 15 
choices per game. By counting each choice as one point a total 
score was arrived at for each child. Tliese total scores ranged 
from 2 to 32 with a mean of 11. After changing these scores into 
per cents (using 27 cases) a correlation was run with the total 
average per cerits for the whole year. The ;• proved to he +.62. 
Also a correlation was run between the plaj'ground scores and the 
dassroom choices made on January 21. This was found to he -f’ 76 
These results point to the conclusion .that on tlie whole the children 
who were most popular in the classroom were also most popular on 
the pla 5 'ground. 


D, IQ^ and Social Status 

Hardy (8), m a study of elementary .school children involving 
choices of friends, found an r of +.37 between IQ's and social 
recognition. When only the upper 20 per cent in recognition were 

per cent had IQ s of 120 or more. Hsia (10) conducted a study in 
e uppei grades of the elementary school in whidi a composite 
social .score was determined by combining teacher ratings mmil 
choices, and the results obtained on a Soaabllity Tes Betre 
this composite score and IQ's an r of +.30 was obtained. 

Wh^Sth leadership scores on children in the 

thr ^ seveiitli grades based on six elections held 

?0nt°founi'i r leadership scores and 

35 ^ 36 ^ grades correlations of +.33, +.46, 

In the Denton study the IQ’s were obtained in both the first 
In eachTradf ^ California Mental Maturity Scale. 

™ thrown to8ethct'"trmL‘''" 

through the fourth onart.-r ^ A combined group and so on up 

cases) the average TO’. T ) '“'^“'^^1 grade (79 

average IQ s ran: first quartiie 92, second 102, third 108, 
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and fourth 109. These figures show that the relation between 
IQ’s and social acceptance during these two years was not marked- 
However, in each year the two upper quartiles had higher average 
IQ’s than the two lower groups and the contrasts between the 
first and fourth quartiles are no doubt significant — ^being 16 and 17 
points respectively in the two years. In the two upper quartiles 
there were only three children with IQ’s under 90 whereas there 
were 16 lower than this figure among those below average in status. 

Pearson Product Moment coefficients were obtained between 
IQ’s and total average per cent scores and social status in the second 
grade. In School A this turned out to be +.02; in School B, +.4+; 
Ld in School C, +.11. All these relationships are too low to be 
significant. A number of additional correlations, six in all, were 
run between IQ's and scores made in particular choosing situations. 
These varied from +.04 to +.46. The latter figure was found 
when the purpose of the choosing situation was to select a librarian. 
This may have some significance in that there was usually a higher 
correlation between IQ’s and social status .scores when the choosing 
situations involved some degree of ability such as being a class li- 
brarian or acting the part of a doctor in a health project. In one 
. school a girl with the highest IQ in the group had never received a 
popularity score of even as much as average in either the first or 
second grades, but in an election of post-master in the second grade 
she ro^ to fourth place from the top. The teacher had called atten- 
tion to the need of certain qualifications for the office. In Mc- 
Gahan’s (14) study in which coefficients in the thirties and forties 
were obtained all the choosing situations involved leadership func- 

It seems highly probable that the chief reason for the generally 
low correlations between IQ’s and the status scores lies in person- 
ality traits. A boy with an IQ of 120 in one of the schools studied 
is' very low in status apparently because he is mcopiderate of the 
rights of others. He fights and pushes ahead of his turn. A girl 
with an IQ in the gifted class is in the lowest quartile in popularity 
apparently because she is so indifferent , to other _ children that she 
has not made friends. On the other hand is a girl with an IQ of 
101 who ranks next to the top in social acceptance in her grade. 
She performs well before the group, tells stories with _ dramatic 
effects, dresses well, has a cute smile, and is quite attractive. The 
lowest IQ found in any upper quartile group was 77. This was 
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the score of an over age boy who was very poor in his school work 
but was quite active and capable on the playground. In this capa- 
city he won the admiration of other boys who gave him most of his 
votes. 

It is quite possible (and some evidence shows it) that the relation 
between intelligence and social acceptance increases with age. 

E. Academic Achievement and Social Status 

In his study of sociability of elementary school children Hsia (10) 
found a correlation of 4-.33 (.46 after correction) between his 
composite sociability scores and reading achievement on a standard- 
ized test. Hardy (8) found an r of -1-.36 between total educational 
achievement and pupil choices of friends in grades three to six. 

The reading data in the Denton study was obtained from the 
Gates Primary Reading Test which was given in its difierent forms 
in September, January, and May. Miss Nellie Griffiths and her 
student assistants in the Reading Laboratory were responsible for 
administering and scoring the tests. The findings in relation to 
social acceptance are summarized in Table 5. The same procedure 


TABLE 5 

Relation Between the Combined Social Status Quartiles in Three Second 
Grades in Dbnton Schools and Reading Achievement 


Combined 

social 

status 

quartiles 

Ave, 

R.A, 

Sept. 

1939 

71 cases 

Ave. 

R.A. 

Jan, 

1940 

64 cases 

Ave. 

R.A. 

May 

1940 

49 cases 

Ave. 

gain 

Sept. 

to 

Jan. 

63 cases 

Hp 

gain 

Jan. 

to 

May 

51 cases 

4 

7 yr.-4tii, 

8 yr.-7m. 

8yr.-7m. 

12 m. 

7.5 m. 

3 

7 yr.-6m. 

Z yr.-3m. 

8 yr.-7m. 

10 m. 

6 m. 

2 

7 yr.-lm. 

8 yr.-lm. 

8 yr.-7m. 

9 ni. 

8 m. 

1 

<iyr.-10m. 

7 yr.-6m. 

8 yr.-3n). 

7 m. 

7 in. 


is followed as in the previous section of combining the status quar- 
tiles of all three schools. 

Turning to the data in Table 5 on reading ages (R. A.) it can 
be seen that in September there was some differentiation between 
the status quartiles in reading ability, but it is not entirely consistent 
since the highest average is in the third quartile. However, the two 
Upper groups have an advantage of 5.5 reading age months over the 
two lower groups. In January there is a very consistent variation 
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of average reading ages with the social status quartiles. The differ- 
ences run 7 months, 2 months, and 4 months between the first and 
second, the second and third, and third and fourth quartiles respec- 
tively. The two upper groups have an advantage of 7.5 reading age 
months over the two lower groups. In May there Is no variation 
of average reading ages with the social acceptance quartiles, except 
that the lowest quartile is four months below the other three. Why 
this should be is not known for certain. There is a cue, however, 
in the two succeeding columns in Table 5 on average gains. It will 
be noted first that the gains made from September to January are 
greater than the gains from January to May in the three upper 
groups. It will also be noted that the September to January gains 
vary consistently with the status quartiles. Apparently what this 
means is that during the first semester, as compared with the second, 
the pupils were more differentiated in their reading progress and 
that on the whole the more popular children made the greatest 
reading gains. During the second term the better readers were 
not able to maintain the rate of progress established during the first 
semester on easier material — so there was a levelling off of gains 
and consequently a poorer relation between social success and read- 
ing progress. 

■ A number of correlations were run between the scores obtained 
in particular choosing situations and reading ages. These ran: -(-.04, 
+.08, +.10, +.41, +.54, and +.67. The last three coefficients, 
which are so noticeably higher than the others, were obtained in the 
first instance in January and in the other two in the late spring. A 
possible explanation of this rise in the size of the coefficients is that 
as the school year progressed there was a tendency for the better 
readers to become a little more socially adequate and thus to be better 
accepted. This may seem to be a contradiction to what has just been 
said in interpreting the data of Table 5, but there is no real contra- 
diction since the quartiles in Table 5 are based on the average status 
scores throughout the year, whereas the three correlations of +.41, 
+.54, and +.67 were obtained on choices made in January, April, 
and May only. 

In School A the teacher preferred to give the New Stanford 
Achievement Test rather than the Gates Primary Reading Test at 
the close of school in May. A correlation of +.46 (22 cases) was 
found between the composite score on this test and the average 
social status for the full year. Although this cannot be said to be 
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high, nevertheless, when the size of other coefficients that have been 
obtained between any one factor and social acceptance scores are 
considered, it must be concluded that good general ticadetnic compe- 
tence in this group was ciuite definitely minted to social status, 

F. Various Physical Characteristics and Social Status 

Hardy (8) found in his study of elementary school children 
that his upper group in popularity was rather decidedly superior to 
the general population studied, and especially to the unpopular 
group, in both athletic skills and general health. The most popular 
ones had fewer defects of teeth, tonsils, adenoids, and posture. 
Height and weight had no significant relation to social acceptance. 
Physical attractiveness was much more characteristic of the popular 
than of the unpopular group. 

Hicks and Hayes (9), studying adolescents, found practically no 
difference between their four groups on the basis of social compe- 
tence and physical measurements. In eye defects the upper group 
was in a worse condition than the low'cst group, the respective 
figures being 17 and 7 per cent. 

In the Denton study data were obtained on the following physical 
factors; teeth cavities, enlarged or inflamed tonsils, certain eye and 
ear defects, dark adaptation, basal metabolism, and height and 
weight. 

The data on teeth cavities were obtained from examinations made 
by two practicing dentists in the city of. Denton who came to the 
schools in November, 1939, for this purpose. Likewise, the data on 

TABLE 6 

Eblation Between the Combined Social Status Quartiles in Three 
Second Grades of Denton Schools om the One Hand and Teeth and 
Tonsil Defects on the Other 



Teeth 

Cavities 


Tonsil defects 



(80 

cases) 


(76 cases) 

No. of 

Combined 


No. of 



children 

quartiles 


children 



without 

for three 

No. of 

without 

No. 

No. 

tonsil 

schools 

cavities 

cavities 

enlarged 

inflamed 

defects 


4 69 S U 10 9 

3 50 6 7 3 11 

2 49 5 9 7 9 

1 69 1 10 6 8 
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tonsil defects were obtained from examinations made by a practicing 
eye-ear-nose and throat specialist in Denton. The results of these 
surveys in relation to the combined status quartiles are given in 
Table 6. 

A little inspection of Table 6 is all that is necessary to see that 
there is not a clear differentiation between the four groups on the 
basis of the number of teeth and tonsil defects. The number of 
cavities is exactly the same in the lower and upper quartiles and the 
number of tonsil defects is a little more in the fourth (highest) 
than in the first quartile. It is probable that more relation might 
be found between teeth and tonsil defects and social acceptance if . 
the doctors had differentiated more between serious and mild cases 
of defects. This will be done another year. 

The data in respect to eye defects were obtained by use of the 
Bett’s Telebinocular.® The purpose of this instrument is to screen 
out the cases which have deficiencies in visual power or in certain 
types of visual functioning such as efficiency, muscular imbalance, 
and fusion. The use of this instrument was under the direction of 
Miss Nellie Griffiths of the Teachers College faculty. In summar- ' 
izing the results of these tests each child was rated as "satisfactory,” 
“questionable,” or “unsatisfactory.” The latter rating was given 
only when there was no doubt whatever of the child’s visual defect 
as measured by the telebinocular. The results of the visual tests in 
relation to the combined social status quartiles of the three Denton 
schools is given in Table 7. 


TABLE 7 

Relation Between the Combined Social Status Quartiles in Three 


Second 

Grades in 

Denton Schools and Visual 

Defects 



Visual defects 


Combined 


(69 cases) 


status 

Mumber 

Number 

Number 

quartiles s 

atisfactory 

questionable 

unsatisfactory 

4 

7 

10 

0 

3 

6 

7 

4 

2 

6 . 

6 

6 

1 

7 

3 

7 


Inspection of the data on visual defects in Table 7 shows that 
the four status groups are approximately equal in number rated 


“Distributed by Keystone View Co., Meadville, Pennsylvania. 
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satisfactory. The highest group has the worst record on the rating 
of questionable, but since the actual condition of the eyes of these 
pupils is uncertain, it would not be wise to conclude anything from 
these figures. It will be observed that none of the most popular 
children had a rating of definitely unsatisfactory, and that the figures 
for the other three quartiles vary concomitantly with degree of popu- 
larity, It would seem that this finding has some significance, indi- 
cating as it certainly does within the limits of the cases involved, 
that being free from clearly unsatisfactory eyes is an asset in attaining 
those characteristics which make for social success. This is exactly 
contrary to the report on this point given by Hicks and Hayes (9) 
previously cited. However, the data obtained by these workers are 
not comparable with that obtained in Denton because of differences 
in method. In the Hicks and Haj'cs study social success was deter- 
mined by teacher ratings and, more important, the factor of schol- 
arship was included in the composite scores. It is reasonable to 
suppose that eye defects would have more relation to such leadership 
or social success scores than to popularity scores obtained by pupil 
choices alone, Furthermore, the age difference between second 
grade and junior high school pupils is no doubt important. 

Under the superyision of Miss Nellie Griffiths 80 children were 
tested with the Audiotest. ^ The purpose of this machine is to 
locate those children who seem to have enough hearing loss to inter- 
fere with comfortable learning in the classroom. However, it 
turned out that only four children had unsatisfactory hearing. Since 
there was so little difference between the children in this respect it is 
not possible to show any relationship between the results with the 
Audio test and the status quartiles. 

Data relative to the dark adaptation of the Denton children 
were obtained by use of the biophotometer manufactured by the 
Frober-Frabor Co. The use of this instrument was under the super- 
1 vision of Dr. Florence Scoular, Director of the Department of Home 
Economics of the North Texas State Teachers College. All the 
measurements were made during the months of December, January, 
and February. The purpose of the biophotometer is to measure the 
rapidity at which visual purple is regenerated. Vitamin A is neces- 
sary to this regeneration, ihus it is a measure of the Vitamin A 

‘Made and distributed by Educational Laboratories, Inc., Brownwood, 
Texas, 
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status of a subject. The technique used in the tests was that 
described by P. C. Jeans, E. Blanchard, and Zelma Zentmire and 
the norms used were those established by these workers.® 

The basal metabolism scores were obtained only on the children in 
School A. These measurements were made by Miss Hattie Taylor, 
the technician in Teachers College Hospital. The machine used 
was the Sanborn Metabolism Tester. Nearly all the tests were made 
during the months of February, March, and April. In order to 
acquaint the children with the apparatus before taking the test, each 
child was brought to the hospital a day or so before his turn and 
allowed to try on the nose and mouth pieces, and was told what he 
would be expected to do. The children were brought to the hospital 
around eight o’clock in the morning without having eaten. All 
other standard conditions were followed. In case a child did not 
perform well on the test he was required to repeat it at a later date. 
There were only three such cases. 

A summary of the data on dark adaptation and basal metabolism 
in relation to the social acceptance quartiles is given in Table 8. 

TABLE 8 

Ablation Between the Co.mdined Social Status Quartiles of Three Second 


Grades in 

Denton Schools on the 

One Hand . 

AND Dark 

Adaptation 

AND 

Basal 

Metadolism 

(School A only) 

ON THE 

Other 


Dark adaptatiop 

Basal 

metabolism 

Combined 


(77 cases) 


School A Only — (23 

cases) 

social 

No. 

No. 

No. in 

No. 

No. 


status 

at 

below 

norm 

above 

below 


quartiles 

norm 

norm 

range 

+ .10 

—.10 

Average 

4 

2 

18 

4 

2 

0 

+ 5.3 

3 

3 

16 

2 

.2 

1 

+ 5.4 

2 

3 

16 

3 

3 

0 

+ 11.1 

1 

1 

18 

5 

1 

0 

+ 5.3 


Only a brief examination of Table 8 is necessary to see that there 
is not a consistent relation between either the dark adaptation scores 
or the basal metabolism scores and the social status quartiles. All 
this can mean is that these particular physical factors cannot be 
«aid to have played a significant role in determining the social accep- 
tance of these children. 

Correlation coefficients were run between the basal metabolism 

“P. C, Jeans, Evelyn Blanchard, and Zelma Zentmire. “Dark adaptation 
and vitamin A.” J. Amer. Med. Asso., 1937, 108, 451-458. 
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rfitings and the total status scores for both the first and second 
grades. In the first grade (27 cases) this proved to be —.01. In 
the second grade (25 cases) the r was Both these figures 

bear out the data of Table 8 in showing that there is practically no 
relationship between the basal metabolism scores and the attainment 
of social status. 

The correlation between 19 carry-over cases from the first to the 
second grade on the metabolism test proved to be -f.l8. In the 
first grade the scores ranged from — 12 to -1-21 with a mean of 
-)-5.52. In the second grade the range was from — 11 to -f-lS with 
a mean of -|-7.08. 

Data on height and weight were available in Schools B and C- 
In both schools the measurements were made in February, 1940. 
Correlations were run between both these measures and the total 
average status scores. In respect to height the r’s were — .09 and 
-1-08 respectively in the tw'o schools, and in regard to weight the r’s 
were — .05 and -1-.41 respectively. 

G. Personality Traits and Social Status 

Numerous studies have reported data on the personal traits re- 
lated to social acceptance. Typical of these are those of Murphy 
and Murphy (13), Hicks and Hayes (9), Flemming (6), Burks 
(2), Thomas and Young (20), Pechstein and Mann (17), Tryon 
(21), and Dimock (4). From these studies a list of such traits as 
the following are usually found to be of greatest importance: coop- 
eration, courtesy, cheerfulness, modesty, intelligence, truthfulness, 
control of temper, unforced humor, adaptability, and ’sympathetic 
interest in others. 

The data on the personal traits of the Denton children were ob- 
tained from teacher judgments. At the end of the school year the 
teachers were asked to give a brief description of the outstanding 
traits of each child. These were given orally and taken down by 
the writer. In some respects a numerical rating scale would have 
been better, but this written-portrait method had the advantage 
of bringing out the most emphatic characteristics of each child. 
Therefore, the data presented under this heading may be considered 
to represent rather marked degrees of the traits listed, At the time 
the teachers gave their descriptions they did not know the final 
status scores which the children had, but they naturally knew a good 
deal about who the most and least popular pupils were. In Table 9 
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TABLE 9 

Relation Between Personality Traits as Observed by Teachers and the 
Combined Social Status Quartiles of Three Second Grades 
IN Dejjton Schools 

No. of cases in No. of cases^ In 

'Pralts status quartiles Traits status quartiles 

1 2 3 4 1 2 3 4 


Cheerful 

disposition 0 2 

Depressed 

disposition 5 3 

Aggressive in 

social situations 3 1 

Generous 

•considerate 

sympathetic 1 1 

Able and 

confident 

before group 0 2 

Timid and 
incompetent 

before group 16 12 

Good appear- 
ance — attractive 1 4 

Poor appear- 
ance — un- 
attractive 6 3 

Dominating — 
bossy _ 2 1 

Cooperative in 
group — good 
sense of duty 0 3 


5 10 

1 0 

5 » 

3 8 

8 13 

5 5 

7 15 

2 0 

2 4 

1 15 


Passive — no 

contribution 

6 

1 

1 

0 

Poor sport — 
blames others 

4 

2 

2 

0 

Serious-minded 

deliberate 

0 

5 

3 

0 

Good sense 

of humor 

0 

0 

3 

5 

Shows off — 
strives for 
attention 

2 

4 

A- 

2 

Boy effeminate — 

tied to mother 

1 

4 

3 

2 

Babyish — 
immature 

2 

2 

4 

1 

Fights — quar- 
rels — overrides 
others 

5 

3 

2 

1 

Fussy-Whiney — 
complains, pouts 

3 

3 

2 

1 

Dishonest in 

tests — steals 

1 

1 

0 

1 


is given the list of behavior characteristics mentioned by the teachers 
together with a summary of the number of children in each quartile 
(when all three schools were combined) who were designated as 
having a particular trait. 

An examination of Table 9 shows that the social status quartiles 
are most clearly differentiated in respect to the following traits: 
Having a cheerful rather than a depressed disposition, being agpes- 
sive in social situations, being generous and considerate of others, 
being able and confident before the group, having an attractive per- 
sonal appearance, being cooperative in group endeavors and having 
a good sense of duty, having a contribution to make to the group, 
having a good sense of humor, an avoidance of fighting, quarreling, 
and over-bearing conduct. These results are in line with the 
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findings of other studies. It can be noted that tlie trait which most 
clearly differentiates the highest from the lowe.st group is the one 
designated “cooperative in group — good sense of duty.” This is of 
particular interest because very much the same trait, referred to as 
“adaptability in cooperative activities in work and play” was found 
by Hardy (8, p. 375) to show the largest variation between his 
most popular and least popular groups. Apparently this is a trait 
of paramount importance in attaining social acceptance. 

A number of special points in Table 9 are worth mentioning. It 
will be observed, for Instance, that a few of the children in the 
highest quartile in popularity are designated as having some per- 
sonality traits which are generally considered to be very unfavorable 
such as : being dominating or bossy, being a show-off and striving for 
attention, being effeminate in case of a boy, being babyish, fighting, 
pouting and dishonesty. There is really nothing surprising about 
this since throughout life we have to choose our friends from among 
imperfect individuals on a relative basis. So it is with children. 
They are liked or disliked not on the basis of one or twm or a half 
dozen traits but on the basis of the impression they make as total- 
individuals. A child may be correctly described as dominating 
and yet be well liked because of other very favorable traits. Also 
some children (as well as adults) no doubt like to be bossed around 
a little by someone they admire. In certain extreme cases the domi- 
nation contributes to a personality need. 

Showing off and striving for attention very often defeats a child 
in his effort to be accepted. There were some good examples of this, 
among the Denton children. However, in the cases of children who 
had this trait and were nevertheless popular it was observed that 
when they got attention they usually had something to contribute 
which the group admired. Furthermore, there are different ways of 
striving for attention — some of which are very antagonizing while 
others are only mildly so, if at all. Again, it is a case of children 
reacting, not to an isolated trait, but to a total individual who is 
demanding attention. Finally, on this point it must be remembered 
that showing off is not always regarded in the same light by children 
as by teachers. 

The effeminate boys who fall in the upper quartile of status got 
neatly all their choices from girls. They preferred the company 
of girls and played with them at play periods. 

Traits which the teachers called babyish or immature apparently 
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seem cute or “sweet” to some children. Their submissiveness and 
weakness no doubt appeal to those children who want ■ to make 
sure that they can feel dominant, or at least competent, in their 
inter-personal relationships. It, is probable that children are not 
nearly as sensitive to traits of immaturity as are adults who are 
trained to look for such things. 

The child who got in the upper quartile in spite of some tendencies 
to fight and quarrel is a boy who received most of his votes from 
other boys apparently because of his aggressive competence on the 
playground. 

The child in the highest popularity group in the category “fussy- 
whiney-complains-pouts” is a girl who pouts rather often when she Is 
thwarted, but who is also very nice and pleasant on other occasions, 
is very bright, dresses exceptionally well, and is admired for her all- 
round competence in the group. 

The one case of a child who is very popular, even though she 
is designated by the teacher as dishonest, is a girl who has an JQ of 
100 and is not as able in her school work as the other girls who are 
fi’iends and who are brighter than she is. The teacher caught 
her cheating in written work a few times. She was next to the top 
in popularity in her group. 

These cases of very popular children with unfavorable personal 
traits, as well as other data in Table 9, show the fallacy of such easy 
generalizations as : “Everybody likes a cheerful person, You can t 
be popular if you are timid,”. “Nobody likes a bopy person,” or 
“Nobody likes a person who pouts.” It is one thing to say that 
everybody likes cheerfulness in a person, but this is not equivalent 
to saying that everybody likes a cheerful person. Likewise it is 
probably true that nobody likes the trait of pouting,^ but it does 
not necessarily follow that the person who has this trait is disliked. 
Each individual is a unique whole and is judged by the total im- 
pression he makes. He is not judged on a part by part or trait by 
trait basis. Gestalt psychology in particular has emphasized that 
any functional whole is more than a mere sum of its parts. The 
meaning of any trait in a child cannot be determined simply from 
knowing that he has that' trait. It takes on meaning only when 
it is known how that trait functions in the total matrix of his 
personality. This is why rating scales are so unrevealing unless 
accompanied by much supplementary data. 
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H. Teacher Ratings and Social Status 

Near the end of the first semester in the second Ktade the three 
teachers in the Denton study were asked to place their pupils in 
five groups as follows: most sociable, 7i— above average in so- 

ciability, C— average in sociability, D — below average in sociability, 
and E — very unsociable. Sociability was to be judged according to 
the following criteria: 

1. Ability to work harmoniously with fellow pupils. 

2. A "good mixer.” 

3. Number of social activities participated in. 

4-. Degree of tact in getting along with children. 

5. Number of school activities participated in. 

6. Any other activities which make a boy nr girl popular 
both in school and out of school.'* 

The teachers were told that they need not put the same number in 
each group, and, as a matter of fact, they did not. The tendency 
was to place most of the children in Groups D and C. In order to 
determine the extent of agreement between the teacher ratings and 
the pupil choices it was decided that it would be best to use only 
the results of the choosing situation closest in time to the teachers’ 
ratings. This was either a December or a January choosing. The 
scores in these situations in each school were divided into live equal 
groups from highest , to lowest. The data in 1 able 10 show the 
extent of agreement between these groups and the teacher ratings. 

TABLE 10 

Relation between the Social Success of Second Grade Children As 
Determined by Teacher Ratings and Their Social 
Success dy Pupil Choices 


Social 

success 

Per cent 

of group 

in agree- 

Average amount of variation 
of teacher rating groups from 

group by 

raent with pupil 

choices 

pupil choice groups 

teacher 

School 

School 

School 

School School School 

ratings 

A 

B 

c 

ABC 


A 

.75 

.50 

.50 

.50 

1.60 

1.16 

B 

.20 

.42 

.33 

1,40 

.57 

.89 

C 

.16 

.25 

.11 

1,33 

1.37 

.89 

D 

,32 

.66 

Q 

.33 

.33 

1. 

E 

0 

.66 

.33 

1,66 

.33 

1. 


“This is a slight modification of the criteria set up by Jui-Ching Hsia 
in his Study of the sociability of elementary school children. 
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In examining Table 10 it can be seen that the most consistent 
degree of agreement between the teacher ratings and the pupil 
choices is in Group A — the most socially successful children. These 
figures were arrived at by finding the per cent of the names placed 
in each group by the teacher which corresponded exactly with the 
names in corresponding groups by pupil choices. Below Group A 
the degree of agreement is not high and it is quite variable from 
group to group. However, the data in the rest of the table show 
that the extent of the disagreement between teachers and pupils was, 
on the whole, not great. When the average deviation between the 
two is taken for each group, it can be seen that the greatest amount 
of disagreement is only a little more than one and one half groups. 
More than half (9 out of 15) of the average deviations are only 
to the. extent of one group or less. In all three schools only three 
children who were placed in the two upper groups by the teachers 
fell in one of the two lowest groups on the basis of pupil choices. 
In only one case did a child placed in Group A by a teacher fall in 
Group E by pupil choices. This data would seem to justify the 
conclusion that, on the whole, the teachers and children did not differ 
greatly in their selections of socially successful pupils. Certainly 
nothing like perfect agreement would be expected, since, in the first 
place, teachers are not adequately trained to notice personality pat- 
terns, and. In the second place, we know that children frequently 
choose as friends other children who have serious personality weak- 
nesses from an adult point of view. 

At the end of the school year in May the teachers were asked to 
make an estimate for each child in respect to whether they considered 
him to have gained or lost or remained approximately constant in 
social status during the time she had the class. In School A this was 
the entire school year, but in Schools B and C it was only the second 
semester. The estimates were obtained by having the teachers check 
each child on a scale which ran from — 10 per cent .to fi-lO per cent. 
The instructions were to check each child according to the extent 
he was considered to have gained or lost, if any, on the basis of the 
voting in the choosing situations. At this time the teachers did not 
know the actual scores of the pupils. Correlation coefficients were 
run between the per cent scores awarded by the teachers and the 
actual per cent scores determined by subtracting each child s score in 
May from his average for the full year or full semester. For School 
A this coefficient was +.19. for School B it was —.11, and for School 
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C it was — .10. Tlie hiijher degree of relationship found in School 
A was no doubt due to tlie teacher's having had the pupils for the full 
3 '-ear rather than for just one semester. It is clear, however, that all 
three coefficients are very low — the last two being negative. These 
low relationships may he regarded in two different ways. In the 
first place, if the pupil choices are taken as the criterion it rvould be 
concluded that these three teachers made poor judgments about the 
degree of progress their pupils made in social acceptance. From this 
standpoint the teachers over-estimated the amount of gain which the 
children actually made. Analysis of the data shows that the most 
typical difference between teacher ratings and the pupil choices was 
that the teachers awarded the pupils higher gains than they had 
actually made. This was also true of the teachers' placement of their 
pupils in the various groups previously discussed. No doubt it is a 
very common tendency for teachers, as well as others engaged in 
efforts to help people, to over-estimate the amount of good that has. 
been accomplished. However, there is a second way of looking at 
these difference.s. It may very well he that the teacher estimates 
of social progress are more valid than the pupil choices. It is quite 
probable that a conscientious' teacher is more sensitive to a child’s 
improvement in his social relationships than are other children in the 
group. She is watching for it more and has a more adequate stand- 
ard from which to judge. In order to be most certain of a child’s 
progress in his social relationship it would be necessary to have a 
rather high degree of agreement between teacher estimates and 
pupil choices. 

I. Sex Differences in Social Status 

A number of studies have reported data on sex differences In rela- 
tion to social competence. In Hsia’s (10) study it was found that 
girls were slightly favored over boys in composite sociability score. 
Hardy (8) found in his highly selected group of most popular 
children in the elementary grades that 68 per cent were girls, 
whereas only 30 per cent of the least popular children were girls. 
Hicks and Hayes (9) found in studying junior high school pupils 
that teachers consistently rated girls higher than boys in health 
habits, study habits, and relations to other pupils. Witty (22) 
found that senior high school teachers rated “only” girls higher 
in nine character traits than they did “only” boys or both boj’^s and 
girls in intermediate family positions. Smith (18) found in studying 
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the opinions of boys and girls of each other between 8 and 15 years 
of age that with increase in age the boys had a progressively poorer 
opinion of the girls, and the girls a progressively better opinion of 
boys. Boys, on the other hand, had a progressively better opinion 
of themselves, and girls a progressively poorer opinion of themselves. 

The data from the Denton schools on sex differences is in line with 
most of that referred to above, in that the girls received consistently 
higher scores than the boys. This point is shown in Table 11. 

TABLE 11 

Sex Differences in Total Average Per Cent Scores in Social Status in 
Three Second Grades of Denton Schools 

^ No. of No. of Ave. for Ave. for Difference in 

School f>oys girls boys girls favor of girls 

d 9 14 .035 .05 .015 

n .25 13 .025 .036 .011 

Q 15 16 .026 .042 , -016 


It can easily be observed from the above tabic that the girls in 
each school received a total average per cent score which^ was more 
than one per cent higher than that of the boys. It is significant that 
this holds true regardless of the proportion between the sexes. In 
School ^ the girls outnumbered the boys, in School B the boys out- 
numbered the girls almost two to one, and in School C the numbers 
were approximately equal. The results in School B are particularly 
interesting because there is a strong tendency for children of this 
age level to give their votes largely to members of their own sex.. 
On this basis the boys had a much better chance to receive votes 
than did the girls, and yet the girls got the higher average, but not 
quite to the extent that was true of girls over boys in the other two 
schools. In all three schools the top ranking child in status was a 
girl and in two of them the top three were girls. Out of the 23 
pupils who composed the highest quartile of all three schools com- 
bined only eight were boys. 

These facts, together with the body of evidence previously re- 
ferred to from other studies, certainly seem to point to the conclu- 
sion that girls are better socialized than boys. Whether this is due 
to a real sex difference, to the more rapid matuiity of gir s, to cer 
tain kinds of teaching, to the school being more adapted to girls 
than to boys, to a greater number of women teachers, or to all these 
factors combined is not known. Certainly if these findings are sub- 
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stantiated by more extensive research they constitute a challenge to 
educators to try to construct a school program which does a better 
job of promoting the social adequacy of boys in. particular. Not the 
least of the considerations involved is the fact that some of the most 
analytical studies of delinquency have shown that such factors as a 
sense of inferiority and social incompetence are very frequently the 
psychological origins of anti-social conduct. This linding, together 
with the results reported above, may have some relation to the fact 
that delinquency is about six times as common in boys as among 
girls. 

There may, however, be another side to this matter as indicated 
in the study cited by Smith (18) in which both boj's and girls be- 
tween ages 8 and 15 had a better opinion of boys’ personality traits 
than they did of these traits in girls. Does this mean that the kinds 
of social adjustments made by boys are really superior to those made 
by girls? Or does it mean that the boys have attained a higher 
degree of integrity even though they are not so sociable. Or are the 
findings in the Smith study due to the young people gradually 
absorbing as they grow older the rather general tendency in our 
culture to play up men over women and masculine traits over femin- 
ine traits? Or is the evidence on this point too scanty as yet to be 
taken seriously? It seems safe to say, however, that educators as a 
whole have slidderv too easily over considerations of psychological sex 
differences. 

As previously stated there is a very strong tendency for boys and 
girls of this age level to confine their choices to their own sex. 
The data in this respect for the Denton study may be summarized 
by the following statements: In School A the average number of 
boys chosen by boys throughout the school year as compared with 
girls was in the ratio of 8 to 5 and the average number of girls 
chosen by girls as compared with boys was in the ratio of 13 to 7. 
In School B the average number of boys chosen by boys as compared 
with girls was in the ratio of 15 to 5 and the average number of 
girls chosen by girls as compared with boys was in the ratio of 12 
to 4. In School C the average number of boys chosen by boys as 
compared with girls was in the ratio of 10 to 2 and the average 
number of girls chosen by girls as compared with boj'S was in the 
ratio of 14 to 7. These figures show how strong is the tendency 
for both boys and girls to choose within their own sex. 
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J, Certain Home Factors and Social Status 

Most investigations have shown that the socio-economic status of 
the home is one of the factors most closely associated with social 
success in school. Hardy (8) found an r of -\-A6 between social, 
recognition and home and neighborhood ratings. Hsia (10) ob- 
tained an r of -[-.30. Fenalson and Hertz. (7) found that college- 
students whose fathers’ occupations fell in the upper brackets on the- 
Minnesota occupational intelligence scale had considerably fewer 
feelings of inferiority than did those whose fathers’ occupations fell 
in the lower brackets. 

Data on, the home backgrounds of the Denton children are not 
yet complete but there are some things to report for Schools B and 
C. Mrs. Flora Patrick (16) made a study of the relation between 
the social acceptance scores of the second grade children in School 
B and the occupational status and sociability of the parents of 
these children. Using the Barr scale to determine occupational 
intelligence status she found a correlation of +.52 with the social 
status scores of 33 children for the full term. The sociability of the 
parents was determined by having them answer a questionnaire 
(through a personal visitation by Mrs. Patrick) bearing on the 
extent of their participation in various community groups such as 
lodge, church, P.T.A., committees, clubs, and sports. Participation 
during the past two years was counted. Extra credit was given for 
holding an office. Altogether there were 50 items in the question- 
naire. Between the total sociability scores on this questionnaire 
and the social acceptance scores (33 cases) an r of +.62 was ob- 
tained. This study is not sufficiently extensive to be very significant 
but it does offer a promising lead for further research. It would 
certainly be important information for parents if it could be defi- 
nitely shown that their own social adequacy and interest is one of the 
most important factors determining the social success of their chil- 
dren in school. 

In School C the vice-principal, Mr. J. D. Parnell (15), made a 
survey of homes of the second grade children using the Minnesota 
Home Status Index by Alice M. Leahy. A correlation was run for 
30 cases between the cultural status index found from this scale 
and the social status scores for the full year. The r was found to be 
+ .63. This is in line with the results of other studies which have- 
emphasized the importance of a child’s home background in deter- 
mining his social acceptance at school. 
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K. Size of Family and Social Status 

Hardy (8) found an r of — .30 between sodal recognition and 
family size. This shows a tendency for the best liked pupils to 
come from smaller family units. Fifteen per cent of the most .pop- 
ular children were “only" children. The Denton data are in line 
with Hardy’s findings. The relation of the family size of 81 second 
grade pupils to their social status is given in Table 12. 


TABLE 12 

Relation between the Combined Social Status Quaetil.cs in Three 
Second Grades in Denton Schools and Size of Family 


'Combined 
social , 
status 
quartiles 

No, of 
brothers 

No. of 
sisters 

Total 

number 

siblings 

No. of 

siblings 

within 

4 years of 
age of sec. 
grade child 

No. of 
"only” 
children 

4 

7 

21 

23 

8 

8 

3 

18 

18 

35 

12 

3 

2 

20 

19 

39 

19 

4 

1 

20 

30 

50 

23 

3 


It can be seen from the above table that there is a consistent 
tendency for the more popular pupils to come from smaller family 
units, particularly in respect to total number of siblings and the 
number within four years of the age of the second grade child. 
The lowest group in social acceptance had 13 more brothers and 9 
more sisters, or a total of 22 more siblings with whom to associate 
than did those in the highest popularity group. The figures on the 
number of brothers and sisters within four years of the age of the 
second grade child were included because it is not likely that a seven 
year old child would have much in common with a brother or sister 
who is mote than four years older or younger than himself. The 
data on this point show a very consistent tendency for the more 
■socially successful children to have fewei brothers and sisters near 
their own age than the less popular children. The four groups are 
■more consistently differentiated in this respect than any other aspect 
of family size. The chief point of interest in the number of “only” 
children is that there are at least twice as many of these in the 
highest quartile in status as in any of tlie other three groups. Five 
•of the six most popular pupils in School A were “only" children. In 
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each of the three schools the highest total average per cent score in 
social acceptance was held by an “only” child. 

From knowing the children in the three second grades involved 
in this study it seems safe to say that the chief reason why the child 
from the smaller family units is, on the whole, more successful in 
achieving social acceptance is that he has superior home advantages. 

The idea that the "only” child is especially handicapped in his 
social adjustments probably arose in an earlier day when transporta- 
tion was much more difficult and infrequent than it is today. There 
is no reason why an "only” child in any typical American community 
at the present time cannot have as many playmates and get as much 
socialization as any other child. Furthermore, there are certain 
unfavorable factors at work in many large families. If the income 
is low there may be a rather constant struggle between the children 
to secure clothes and other advantages. This can easily result in 
selfishness and other unfortunate traits. Sometimes older children 
in a family assume practically all the responsibilities leaving a 
younger one without normal ' duties, or he may be waited upon and 
babied by the older ones. It is probably safe to say that the degree 
of intelligence shown by parents in handling their children is a 
much more important factor than the number of children in the 
family. 

L. Chronological Age and Social Status 

In previously published studies chronological age has not been 
found to have much relation to popularity within particular groups. 
Data on this point for the Denton study were gathered first by com- 
bining the social status quartiles for the three second grades and 
then finding the average age of each group. When this was done 
it was found that the average age (Jan., 1940) lor the highest 
quartile was 93 months, for the third quartile it was 94 months, 
for the second it was also 94 months, and for the lowest group the 
average age was 95 months. On the whole these figures do not 
show much relation between social status and age, but it is of in- 
terest to note that the lowest group has an average age 'which is 
two months higher than that of the top group. This shows a ten- 
dency for the over-age retarded pupils to make a relatively poor 
social adjustment. This point has often been emphasized in edu- 
cational discussions on the wisdom of retardation. 
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M. Summary 


Social status in this study was determined by pupil choices in five 
to eight choosing situations throughout the school year in the second 
grade. 

Status was found to be quite highly concentrated in a few pupils 
at the top. The most popular children received their votes from 
a wide range of other pupils in their groups rather than from just 
a few close friends. There was a marked tendency for more children 
to choose those in the upper quartile in status than was chosen by 
these children in return. This shows that those who were low in 
acceptance were reaching out for more social contacts whereas 
those at the top were apparently well satisfied with their present 
position in the group, and so did not feel tlie same degree of motiva- 
tion to try to bring others within their social circle. 


Stability of status was quite high as shown by correlations be- 
tween successive choosing situations particularly in Schools A and C, 
The lower correlations in School B were apparently due to two 
factors, first, the greater homogeneity of pupils in this school in IQ, 
social competence, and home background, and second, to a greater 
pupil turn-over throughout the school year. 

The relation between IQ and social status was on the whole not 
marked, but the first and fourth quartiles in .status (when the three 
grades vvere combined) showed a significant difference in IQ aver- 
ages— bemg 16 and 17 points respectively in the first and second 
grades. The chief explanation for the lack of high correlations be- 
tween IQ and social status seems to lie in personality traits. 

Some relationship was found between reading ability and social 
status particularly in respect to the reading ages obtained in January 
and the reading gams made between September and January. It 
seems probable that there was a greater relationship between achieve- 
ment in reading and social acceptance during the period when reading 
progress was the greatest. Correlation coefficients obtained between 
reading ages and scores made in individual choosing situations were 
ig er uring the latter part of the year, which would seem to mean 
that once the beHcr readers became established (although they did 
not maintam their rate of gain) there was a tendency for them to 
rise in social acceptance. In School ^ an r of .46 was found be- 
tween scores on New Stanford Achievement Test and status scores 
lor the full year. 
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No relation was found between number of teeth cavities and in- 
flamed or enlarged tonsils and social acceptance. No difference was 
found between the combined social status quartiles in number having 
definitely satisfactory eye sight, but there was a consistent variation 
between them in the number having definitely unsatisfactory eye 
sight — ranging from 7 in the lowest to 0 in the highest quartile. 
No relationship was found between social acceptance and either dark 
adaptation or basal metabolism. The correlation between height and 
weight and social status were of a zero order with the exception of 
the r for weight in one school which was -1-.46. 

Most of the generally recognized desirable personality traits were 
found by teachers to be much more common among the popular 
than among the unpopular children. However, a number of very 
undesirable personal traits were listed by teachers as being charac- 
teristic of popular children, and, at the same time, some very desir- 
able traits were accredited to unpopular pupils. This shows that 
social acceptance is not due to certain traits but to the total impres- 
sion the individual makes on others. 

On the whole the teacher judgments of socially successful pupils 
agreed quite well with the pupil choices. The highest degree of 
agreement was in respect to the most outstanding pupils. When the 
teachers were asked to estimate the amount of gain or loss which 
their pupils had made during the time they taught them, it was 
found that the correlations between teacher judgments and the actual 
gains and losses were very low. 

The data on sex differences show a rather strong and highly 
consistent tendency for girls to receive higher status scores than boys. 
From this it may be concluded that the girls in these three second 
grades are more highly socialized than the boys. The data also 
show a marked tendency^ for both boys and girls to choose friends 
and companions within their own sex. 

A correlation of -\-.52 was found in School B between the occu- 
pational intelligence status of parents as measured by the Barr Scale 
and the social status scores of their children in school. An r of -1-.62 
was found in this school between sociability of parents as measured 
by a questionnaire and the social acceptance scores. In School G 
a correlation of -[--63 was obtained between the cultural status of 
the homes on the Minnesota Home Status Index and the social 
status scores of the children in school. These correlations are the 
highest obtained between any one factor and the social success scores. 
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There was a rather high tendency for the more popular children 
to come from the smaller family units. More than twice as many 
“only” children were found in the highest group in social acceptance 
than in any of the three lower groups. 

Not much relation was found between the social status scores and 
chronological age. It is no doubt of some significance, however, that 
the average age of the lowest status group was two months higher 
than that of the most popular group. This is probably due to the 
poorer social adjustments made by the over-age retarded pupils. 
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PIAGET’S QUESTIONS APPLIED TO A CHILD OF 
KNOWN ENVIRONMENT* 

t 

De-partmeni of Psychology, Louisiana State UnioJersiiy 


Wayne Dennis 


A. Introduction 

Piaget's studies in child thought may initiate a new and fertile 
trend in modern child psychology. Elsewhere (1)1 have called atten- 
tion to the fact that Piaget has had many predecessors who have 
reported the same facts of human nature which he discovers and 
finds interesting. Nevertheless, Piaget has certainly gone further in 
the direction which he travels than has any previous inquirer. 

Piaget’s thesis is that thought passes through distinctive stages 
hefore adult ideas are attained. It is not that the child grasps adult 
notions with different degrees of adequacy, as the prejudice toward 
quantitative measurement would lead most modern investigators to 
suppose, hut rather that the child develops ideas which differ quali- 
tatively from those of the educated adult — ideas which the older 
person may or may not remember as having been possessed by him- 
self at an earlier age. 

Now the ideas of the adult — the notions of the “adult stage" — are 
■doubtless acquired by each person through contact with members of 
older generations. These ideas have been developed ip the course of 
history; they have not been developed independently by the individu- 
als who now possess them. 

The intermediate stages in the development of ideas in the indi- 
vidual, as described by Piaget, are truly intermediate between the 
adult conceptions and the child’s earliest conceptions. The interme- 
diate stages are, in all likelihood, compromise formations due to 
the conflict between the child’s own views and those expressed by 
adults. If I understand Piaget correctly, the children of a society 
whose adults hold conceptions different from our own might go 
through intermediate stages different from those which he outlines 
for French and Swiss children. 

^Received in the Kditorial Office December 5, 1940. 
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But the primary stage in the development of any conception 
stands apart from the intermediate and final stages by being slightly, 
if at all, related to the culture into which the child is born, The 
primary conception — ^whether of names, or of dreams, or of any 
other phenomenon treated by Piaget — is developed by the child 
himself. It is influenced by environment only in the sense that it 
comes from the child’s perception of and reflection upon the scene 
in which he lives. It is aflected, Piaget holds, to a very slight extent 
by the world of adult ideas, for the child at this age is either not in 
contact with adult ideas or does not understand them. 

These primary or autogenous ideas, as T shall call them, are be- 
lieved to be derived anew each generation and, in our society at least, 
are discarded with each generation. They represent an intellectual 
product not in accordance with our intellectual traditions. The 
existence of such ideas indicates the existence of a human nature 
which is not solely dependent upon contact with an historical 
culture. 

I have presented this discussion of Piaget’s system, not because 
his ideas are unfamiliar, but because it needs to be emphasized that 
the crucial portion of his hypotheses are the primary stages of the 
child’s conceptions. 

If it be assumed that the most vital part of Piaget’s writings is 
the notion that the child, by means of its own psychological processes, 
develops certain characteristic elementar 5 ’ conceptions, it is important- 
that data be obtained from very young children whose home instruc- 
tion. is known to the investigator, Piaget has worked exclusively 
with school children, who do not fulfill this requirement. The 
requirement can seldom be met unless the investigator is living in 
the same household as the child. 

It is lor this reason that I present data obtained from a single 
subject, my daughter. From birth, Jan. 22, 1930, through the 
period here reported, M (the subject) spent practically all of her 
waking time in the presence of one or both of her parents. We made 
no attempt to induce an educational precocity. However, our expla-- 
nations of natural phenomena, which were given in response to her 
questions, were simple, natural science explanations, the opposite 
in character to most of the answers here recorded. Questions on our 
own part such as are here dealt with were avoided until the time 
of the. recorded examinations. The early age of the subject at the 
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time the study was conducted (most of the answers here reported 
were obtained before the third birthday) is further evidence for the 
spontaneous character of her concepts. Lastly, I would point out 
that most of the questions were again asked after an interval to check 
for consistency of answers. 

W^ith M all of the main topics of The ChilTs Conception of the 
World have been taken up repeatedly, although none too systemati- 
cally, through her seventh year. For reasons given earlier, it seems 
necessary to present in full only the material which bears upon 
the primary stages. However, her intermediate stages as well as 
the primary stages are in agreement with Piaget’s account. 

The topics will be treated in the order followed by Piaget. 

B. The Nature of Thought 

Piaget finds that children at the earliest age at which they can 
understand the question, "What do you think withf" state that they 
think with the mouth. At 2;9,,^ M was prepared for the question 
by asking "Can yon think of a docf?” "Can you think of a house?" 
To both of these she answered in the affirmative. She was then 
asked, "What do you think whli?" The answer, without hesitation, 
was “my mouth.” To check the answer two other questions were 
then asked and the former question then repeated. The questions 
were: "What do you walk with?" "What do you carry your dolls, 
with?" "What do you think with?" The first two were answered 
by “feet” and “hands” and the last was answered as before. When 
asked "IF here do you think?" she pointed to the mouth. These pro- 
cedures were repeated one month later, and again two years later, 
with identical results. 

In addition to the word “think,” other subjective words were 
used. At various times during the month 2;9 the following answers 
were obtained (this list represents all answers given to questions of 
this type) (Table 1). 

It will be noticed that remembering, believing, wishing, and hating, 
as well as talking, are with the mouth. 

C. Origin and Place of Names 

Piaget finds that, in the first stage, names are an intrinsic part of 

Two years and nine months of age. All subsequent .ages are expressed 
in this manner. 
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TABLE 1 


Question 

Answer 

October 26, 1932: 

What do you laugh with? 

dimples 

What do you cry with? 

eyes 

What do you hear with? 

ears 

What do you remember with? 

mouth 

What do you wish with? 

(touched her Ups) 

What do you hate with? 

(touched her lips) 

What do you get angry with? 

Here, where the tears run 
clown (cheeks) 

What do you want ice-cream with? 

tummy 

Ocioher 25; 

What do you taste with? 

tongue 

What do you smell with? 

nose 

What do you talk with? 

mouth 

What do you chew with ? 

teeth 

What do you feel sleepy with? 

(pointed to abdomen) 

What do you get scared with? 

(pointed to abdomen) 

What do you believe with? 

mouth 

What do you get spanked with? 

hands 

October 31 : 

What do you clean teeth with? 

toothbrush 

What do you comb hair with? 

comb 

What do you laugh with? 

cheeks 

What do you walk with ? 

feet 

What do you get angry with? 

tears 

What do you get sleepy with? 

eyes 

What do you feel" hungry with? 

(abdomen) 

What do you feel full with ? 

(abdomen) 

What do you feel warm with? 

under my sweater 

What do you feel cold with? 

on the legs 

What do you want Ice cream with? 

(abdomen) 


things; they are somehow located in things, and names are known 
simply by looking at the object named. 

ibf’s early answers seem entirely in accord with this statement. 
When questioned at length at 2;9 with regard to a lamp, she stated 
that the name of the lamp was on the lamp, that the lamp got its 
name by itself and from itself. Likewise, her own name was in or 
on (she pointed) her "tummy” and came from her “tummy.” (This 
was in answer to the question, "Where did your name come frnmf") 
She stated that a curtain is called a curtain because it is a curtain. Its 
name is on its “tummy.” Likewise, with- the name of a jacket. 
'The jachet cannot be called trousers" she replied to a suggestion, 
because it is riot trousers." These answers are very similar to those 
cited by Piaget. 
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An incident occurred at 2;10 which showed the reappearance of 
her earliest notion of names after an experience during which she 
observed the real source of names. At the laboratory the arrival of 
a pair of monkeys in which she was much interested gave rise to a 
long discussion as to what names should be given them. A few hours 
after the names were given, I asked, "Where do names really come 
fromf" She answered, “You give them names, you are the name 
man.” Can Mamma give names?" “Yes." We explained that her 
mother had given her name to her. Nevertheless, ten days later the 
following record was obtained: "Where did your name come from?" 
“My tummy.” "Who gave you your name?" “Mamma.” "Where 
did Mamma get it?" “She got it from my tummy and gave it back 
to me.” 

Further questioning showed that she still held that the names of 
all objects which we mentioned (broom, dolls, lamp) were on the 
respective objects. We asked her a hypothetical question: "If we 
gave you a new doll, what would you call it?" Without hesitation 
she replied, “Patsy.” "Where would the natne come from?" “From 
_ Patsy’s tummy.” 

D. Dreams 

According to Piaget the conception of dreams at the time when 
they are first distinguished from other experiences is that they are 
objective. They come to the dreamer and take place in the room 
before him. They are not conceived of as a product of the dreamer. 

No questions concerning the nature of dreams were asked until 
4;7. When asked what she dreamed about, M stated she dreamed 
about everything she saw in the picture books and in the movies. 
She mentioned animals in particular. When asked where the ani- 
mals were, she apparently understood that I asked where they went 
at the close of the dream, for she said, “Home.” Asked "Where do 
you see them?" she answered, “Here and there,” and pointed about 
the room. She was asked whether her eyes were open or shut when 
she saw them and she replied, “Sometimes open and sometimes shut 
— I see the funny ones best when my eyes are open.” I asked, 
"Gould the animals come in if the doors were closed?" The answer 
was “Yes, just like fairy animals.” 

Some further questions were asked at 4;11, and the answers con- 
firmed the objectivity previously reported. The dreams were said 
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to come from the movies and from store windows and to be in her 
eyes or in her bed. 


E. Consciousness 

Piaget reports that the young child conceives of all things which 
are in any way active or useful as conscious, The child, of course, 
is not asked to use the word "conscious” but rather the words 
"know” and "feel.” 

A resume of questions and answers on this topic during the month 
2;9 is given in Table 2. 

TABLE 2 


Question 

Answer 


Could the clouds feel if you pinched them? 

No“ 


Can the clouds feel the wind? 

Yes 


Can they feel heat? 

Yes 


Can the chair feel anything? 

It feels my hands 


Does the wall feel anything? 

No 


Does the moon know it moves? 

Yea 


Does the lamp know it is there? 

Yea 


Does the auto know when it runs? 

Does the auto know when it is 

Yes 


standing still? 

Yes 


What does the auto know with? 

With its mouth — right 
the engine 

behind 

Can the sun see us? 

Yes 


Can water feel anything? 

It feels my hands. I can 

1 bring 


some in here in my 

hands. 


then It would feel the table. 


These questions were not asked without interruption, so the ap- 
parent perseveration of "Yes” answers is not real. Many other 
answers could be cited to show the widespread attribution of con- 
sciousness to things at this early age. 

F, Magical Practices 

I do not find that Piaget has given a concise statement of what 
is meant by magic in general, but he has separately defined four 
categories of magic (2, pp. 133-134). In general, one may say that 
the term "magic” in the present instance refers to a control over 
the universe which is psychological under circumstances in which 
the adult considers that only a physical control is appropriate. 

“This answer probably means that clouds are like fog, cannot be grasped,, 
and hence cannot be pinched. 
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My notes on magic are relatively inadequate. At ages 2 ;9 and 
2, ’10, M had a belief in the general efficacy of an up and down move- 
ment on her part and also of a whirling movement. In a conversa- 
tion about clouds she was asked if she could make the clouds move- 
She replied that she could do so by going “up-down, up-down,” 
meaning jumping up and down. Such a procedure, of course, does 
make the clouds appear to move and so may be classed as realism 
rather than as magic. At another time during the month 2;9 she‘ 
volunteered, "The sun is hi the sky; I move the sun when I go up 
and down." This is subject to the same ambiguity of interpretation. 
At 2, '10, in a discussion about rain, she was asked, "Can you make it 
rainf" The answer was, “Yes, I go round and round” (illustrat- 
ing) . She said she could make it stop by the same method. As it 
was then raining, she was asked to go to an open door and perform 
the miracle. She went to the door, stood a few seconds, and said,, 
"1 don't want to." 

A month later when asked if she could make it rain, she said that 
she could. Her method was to repeat part of a nursery rhyme about 
rain: "Rain, rain, go away . . It will be noted that the mean- 
ing of the rhyme is inappropriate. Apparently she understood the 
rhyme as a proper way in which to address the rain. At that time 
she said that she could not make the rain stop. 

In the same month she asserted that she could make the moon 
move : "1 go up and around and all the way round." This move- 
ment seemed to possess a general effectiveness by whomsoever it was 
practiced, for she stated that the sun made the clouds move by 
going back and forth and up and down, and on another occasion 
she claimed that the moon made the stars shine by going around 
and around their heads. 

Whether other practices are to be classed as magical depends^ 
naturally, upon a more precise definition of the magical, which cannot 
be attempted here. Nevertheless, I shall cite some of the data which 
would be relevant by some definitions. M had been putting her 
fingers to her ears (2;10). I asked, "Why do you do that?" The- 
reply was, “So you will talk quietly.” I asked again, as if not 
understanding, "Why do you do that?" and she answered, “So yom 
won’t talk so loud.” 

She seemed to believe firmly that either she or I could make the 
auto run merely by blowing the horn. Answers to that effect were.- 
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given repeatedly when she was asked, "Can you juake the car run?“ 
One gets gasoline, she said, only to make the car run fast. 

G. The Concept of Life 

If the question is put, "Is this thino alive?’' or, "Is this livinfff" 
according to Piaget an affirmative answer tvill be given by the 
young child with reference to anything which is useful or in any 
way active. 

At 2;9, M gave the material which is presented in Table 3. 

TABLE 3 


Question 


Answer 


Are the leaves on the ground dead ? 

Are the leaves on the trees dead? 

When the milk bottle is empty is it dead? 

Is your little doll (broken) living? 

Is Andy (a doll in good condition) living? 


Yea 

No, they’re good, they are not 
dead because they are good. 
Nn,‘ the milkman takes it, (in 
other words, it is still useful) 
No, it's dead 
Yes 


She volunteered that a whistle which she possessed was living. I 
masked her how she would kill it and she responded that she would 
kill the whistle by stepping on it. She classified as living the logs 
in a fireplace (not burning), house steps, unlighted matches, a 
watch, an auto, an unlighted cigarette, and a burning cigarette. The 
match was dead when it had been burned ; a fly was dead when hit 
with a swatter; tin cans were dead when they had been thrown 
away; a cigarette, when it was put in the ash tray. 

The interviews on the subject of life have not been given in their 
entirety because considerable time was spent before it was discovered 
that the word “alive” (not used in the material presented above), 
which I used interchangeably with “living,” was used by M as a 
synonym lor "dead" This naturally caused considerable confusion 
to both of us, but when the difference in meaning was understood 
all answers were quite consistent. The following set of questions 
and answers illustrates her consistent use of this extraordinary mean- 
ing of “alive,” the origin of which is quite unknown to me 
‘(Table 4). 

H. Artificialism 

Piaget finds that the child at first finds the origin of everything 
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TABLE 4 


Question 

Answer 

Is the watch alive? 

Is the watch dead? 

Is the auto alive? 

Are you alive ? 

What is alive? 

Is she alive and dead too? 

No, it's good 

No, because it's not alive 

No, nor dead 

No, I'm hot 

The bunny (which had recently 
died) 

Yes 

in an act of human constructiveness or in something analogous to it. 
The answers given below, obtained at 2;10, are in accord with this 
statement, except one referring to cow’s milk whose origin is prop- 
erly known (Table 5). 

TABLE 5 

Question 

Answer 

Where does candy come from? 

How is it made? 

How is chocolate milk made? 

How are rolls made? 

How was the sun made? 

How is pie made? 

How are moving pictures made? 

How is milk made? 

How was the moon made? 

How was our dog made? 

From the store 

A candy-man makes it 

You stir it and stir it and stir it 
(Gesturing) you make a biscuit 
and then it’s bread 

A sun-man made it 

You roll it and then it’s pie 

You put a curtain over it and 
that makes the pictures 

The cow makes it 

A moon-man made it 

Hamblin (who gave the dog to- 
M) made him. 


Two weeks later the same ideas were checked and almost iden- 
tical answers were given. Questioned further as to who made the 
stars, she gave her stereotyped answer, "The star-man; and the 
moon-vian made the moon, and the baby-man makes babies, and 
the daddy-man makes daddiesT In an attempt to catch a persever- 
ating answer, I asked again about milk and obtained the answer 
“cow” without hesitation. 

At 4;7, inquiries concerning artificlalistic creation were again 
undertaken. The results can scarcely be put in more abbreviated 
form than that of the original conversation (Table 6). 

The last remark, as well as the previous one about the source of 
milk, shows how naturalistic answers are given in spite of artificialis- 
tic suggestion when they are known. Artificialistic answers are 
given when the child is required to invent an origin. 
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TABLE 6 

Question Answer 

How was the swimming hole in the 


river made r 
Who made it? 

Who made the mountain ? 
Who made the bee? 

Who made the dog? 

How was the sun made? 

How was the sky made? 

How were the clouds made? 
How are toys made? 

Who makes them? 

How are pebbles made? 


They dug a great big ditch 
I don't know 
Some one sloshed it up 
It was born from its mother 
It was horn from its mother 
I don't know; I think bv its 
mother 

I don't know; something did. 
The mountains? 

From mother ciouds 
At factories 
Men 

They break off big rocks 


I. Attainment of Adult Ideas 

The subject of the preceding observations, most of which were 
made at the age of 2;9 and 2; 10, was submitted to the same pro- 
cedures at 4;7, 4:11, and 6;2. These sets of interrogations are not 
sufficient to enable me to determine the exact age at which various 
changes in ideas occurred, nor do they contribute much information 
concerning the processes by which these changes come about. The 
data derived from the later interrogations are valuable, however, 
in respect to the problem of the age at which adult ideas may be 
attained. Piaget, in his writings, tends, perhaps unintentionally, to 
give the impression that changes in concepts occur in all children 
at about the same age. This, of course, is contrary to the general 
tenor of American psychology, which is always aware of individual 
differences. In the particular field of children’s concepts, Russell 
(4) using a standardized procedure (3) has shown that any stage 
of animism may be exhibited at any age from 6 to 13. 

It may be worth while to indicate that the subject of the present 
report attained the adult stages of the conceptions here under dis- 
cussion at a very early age. Many of the adult conceptions were 
developed at so early a period that if she had been questioned only 
upon entrance to school there would have been little or no evidence 
of any pre-adult answers. This fact indicates that in studies of 
child thought any negative results obtained from school children 
must be interpreted with caution. If a child possesses adult con- 
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cepts at six' years of age, this is no indication that earlier concepts 
have never been developed. In ikf’s case, many early ideas had dis- 
appeared by the age of 6:2. 

At 4;11 M still replied that she thought with her mouth. By 6;2| 
however, she held that thinking was done by the brain. 

At age 4;11 she no longer believed that names were imprinted 
upon their object, but thought instead that names had been put into 
various books by persons who knew the correct names. As to how 
the correct names were first ascertained, she was uncertain. At the 
date of the last examination she was familiar with the fact that 
things have different names in different languages, and thought that 
the name of an object could be changed, but "It wouldnt he fair be- 
cause people have called it that for so long." 

When 6;2 had been reached she said of dreams, "I fust think of 
them." They were known to be a product of the head, particularly 
of the brain. 

Stage 2 of animism was present at 4;7. Stage 3 was not in evi- 
dence at any examination. The adult concept was evidenced at 6 ;2. 
These records are very far in advance of the progress of the average 
child (4). 

Since artificialism seems not to change in a step-wise manner, but 
in contrast to the other tendencies, changes with regard to separate 
objects, it is not easy to trace its decline. Briefly it may be reported 
that M’s, artificialism in respect to common objects of nature was 
reduced at 4;11 and very greatly reduced at 6, -2. 

f 

J. Discussion 

No one can insist that he knows every event in any child’s life, 
and I am not claiming such knowledge here. Therefore the sceptical 
may insist that the early ideas of M were somehow socially trans- 
mitted and were not really autogenous. For my own part, I can- 
not accept this interpretation. As stated earlier, M was in the 
presence of Mrs. Dennis or myself at practically all times during 
the first three years^ During only a short part of this period did we 
have a servant, and then the servant was occupied with household 
duties and not with the care of M. Af’s information, therefore, 
when it did not come from her own observation, came almost exclu- 
sively from us. 

It need scarcely be said that we did not tell her that one thinks. 
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wishes, and believes with the mouth, that dreams are in and about 
the room, that tables and chairs can sense and know and that they 
are living, that the sun and moon move with the cliild and may be 
moved by her, and that mountains, trees, and streams have been 
made by men. Furthermore, it is hardly conceivable that some per- 
son other than ourselves, in some short period, managed to implant 
such ideas. 

To be sure, M was not cut ofE from childhood literature. By 2;9, 
when she was first questioned in Piaget’s manner, she had heard a 
number of songs, children's poems, and stories. The folk songs were 
from the collection of Surette, though of course she had not heard 
the entire group. The poetry familiar to her was from Mother 
Goose, Stevenson’s Child’s Garden of Verse, and Milne’s When 
We Were Very Yotiitfl. No fairy stories had been read to her at 
that time. The tales with which she was most familiar were The 
Three Bears, Little Black Sambo, Little Red Hen, and The Ginger- 
bread Boy. 

In some of these stories, speech is put into the mouth of animals. 
That fact, however, would seem to be Irrelevant, since Piaget has 
asked no questions with regard to what objects can talk. 

It may be urged that The Gingerbread Boy teaches animism, 
since in that tale a gingerbread cookie in the shape of a boy comes 
to life. It should be indicated that the concept of life which is 
employed in this story is not the concept of the child, since to the 
child the cookie was alive even before it began to carry out human 
activities. In other words, the child is much more animistic than 
is the story. 

In the literature known to M at 2, -9 I am unable to find probable 
origins for most of the tendencies listed by Piaget and demonstrated 
in M. 

Children’s literature in its most extravagant form cannot be shown 
to suggest more than a part of the ideas listed above. Especially 
is this true of the rhymes which make up the predominant literary 
fare of M under 2 ;9. It is admitted, however, that the fact that M. 
had heard poems and stories is the chief criticism to be urged against 
my interpretation of her early ideas as autogenous, It would be 
valuable to examine a young child who had been brought up with- 
out contact with children’s literature. For the present it seems more 
reasonable to suppose that the animistic and magical qualities of 
■ children’s literature appeal to the child because they are familiar 
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modes of thought rather than to suppose that they come to the child 
as strange interpretations and yet prevail. 

A few comments may be offered concerning ilf’s precocity in re- 
gard to these conceptions. It is likely that with many children of 
2 ;9 no answers of the type here presented could be obtained, because 
of lack of comprehension of the questions. It is certain from Piaget’s 
material (2) and from the results of Russell (4) that mature an- 
swers at the six year age level are very rare. M's precocity may be 
explained on two grounds. In the first place, she spent nearly all of 
her time with adult companions who talked to her and answered 
her questions. She was a first born child and there were no other 
children in the house in which she lived. She spent no time in the 
care of servants. On several counts her opportunities to gain lan- 
guage comprehension were good. As a second factor may be men- 
tioned her intellectual status. On each of three administrations of 
the Stanford-Binet between the third and sixth years her IQ was 
150 or over. Her performance on Piaget’s questions is therefore 
much less remarkable when considered in relation to her mental age 
at the time of her respective examinations than it is when chrono- 
logical age alone is taken into account. 

The older the child the more difficult it is to keep a record of 
the day’s activities and to limit the social contacts of the child. When 
one can exhibit all of the features of the early stages of the Child's 
Conception of the World at age 2 ;9, one’s knowledge of the possible 
antecedents of these answers is more certain than it could be if 
the conceptions were first evidenced at a later age. After three years 
of age it becomes more and more difficult to control the child’s 
possible sources of information. The precocity with which M gave 
evidence of the concepts described by Piaget is a strong argument 
for their autogenesis. 

R. Summary 

The author’s daughter, who was under the close supervision of 
her parents during the first three years, was asked questions taken 
from various sections of the Child's Conception of the W arid. The 
typical stage-one answers reported by Piaget were obtained from 
this child when she was first examined at two years and nine months 
of age. The hypothesis that these answers were transmitted by 
adults is rejected, and it is proposed that they were autogenous, i.e., 
they developed from the child’s own experience and her own re- 
action tendencies. - 
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The fact that by six years and two months of age this child gave 
adult answers to Piaget’s questions is cited to show the great vari- 
ations to be observed in the age of disappearance of childish con 
ceptions. Had this child not been examined until she had reached 
age 6;2, evidence apparently opposed to that of Piaget would have 
been obtained, whereas the earlier observations show that her develop 
ment was entirely in agreement with the child’s sequences of ideas 
described by Piaget. 
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EFFECT OF PERFORMANCE WITHOUT REWARD ON 
THE RETENTION OF THE MAZE HABIT 
IN THE WHITE RAT* ^ 

Department of Psychology, Columbia University 


C. J, Warden and L. Lubow 


A. Introduction 

A number of investigators have found that when a learning situa- 
tion is atypical or incomplete in some respect, “latent” learning 
often occurs. The “latent” learning is reflected in the performance 
score when the typical or complete situation is presented to the 
animals later. Warden (7) found, for example, that mere explora- 
tion in a simple problem box during the early trials, may be thus 
effective. In fact, a 10-minute period of daily exploration during 
the first seven days had the same value for the experimental group 
as one regular trial per day in the control group. Apparently, 
securing the reward under these conditions tended to decrease the 
range of exploration to the area in which the latch device was placed 
when it was introduced on the 8th trial. 

Several workers have found that “latent” learning takes place in 
the maze situation when the usual reward was withheld on the 
early trials. Blodgett (1) found this to be true when the reward 
was withheld during the first six daily trials in which exploration 
was permitted. Haney (4) found evidence that exploration for four 
days, 18 hours a day, in a multiple T-maze was of aid in the later 
learning of the maze. This advantage was manifest on the first 
regular trial as well as in the total scores. 

Several studies have been made regarding the effect of removal 
of reward on the retention of the maze habit. Sharp (5) gave white 
rats 24-60 trials on a square maze without reward after the habit 
had been established in the usual manner. He found marked evi- 
dence of “habit disintegration” during the post-learning period, 
the amount depending upon the number of trials per day and other 
factors. Somewhat later, Bruce (2, 3) studied the effect of the 

^Received in the Rditorlal Office on December 5, 1940. 

’•This problem was planned in caoperation. The junior author is re- 
sponsible for the data and the senior author for the final report. 
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removal of reward after the maze had been partially learned. He 
noted that the shift to the non-reward condition, after 10 rewarded 
trials, caused a disruption in maze performance. Little is known 
at present regarding the precise nature of such disruption, or habit 
"disintegration.” 

The aim of this experiment was to try to throw some light on 
this problem. The general approach w.as similar to that of Sharp, 
in that the maze habit was completely learned before the removal 
of reward. Our experimental set-up differed from Sharp, however, 
in two ways; (a) the post-learning period ranged from 75 to 135 
trials, and hence w'as longer than the period employed by Sharp ; and 
(i) the performance during this period was more continuous, by rea- 
son of a special device to be described later. 

B. Method and Procedure 

The apparatus employed was an 8-unit Warner-Warden maze, 
modified in certain particulars, as shown in Figure 1. 



FIGURE 1 

Continuous Maze Patterns: Special MopinCATiON op the Warner- 
Warden Maze 

The modification consisted of the direct connection (j4, J, K) 
between pathway units {J) and (/) to provide for continuous per- 
formance. The middle section {K) was used as a common entrance 
and goal compartment, and was separated from the run way units 
(A) and (7) by sliding doors (a) and (i). 



C. J. WARDEN AND D. LUBOW 


323 


The animal was released from the entrance compartment through 
door (a) I and after running through the maze was admitted to the 
entrance compartment through door (i), this door being closed be- 
hind the animal to prevent retracings. Since the animal could be 
started upon the next trial simply by opening the door (a), this 
device eliminated handling of the animal between the trials of a 
given daily series. This prevented any change in motivation that 
might arise from the fear of handling, or from the reward of escape 
from the apparatus. This device tended also to make the series of 
daily trials more of a continuous performance than would be true 
in a regular maze situation. 

The maze was placed in a dark room with a large indirect light 
placed directly above it. 

A total of 19 male white rats about 70 days old were divided into 
an experimental group of 13, and a control group of six animals. 
Both groups were first trained up to the norm of four perfect trials 
out of five. 

During the post-learning period the experimental group was re- 
quired to run the maze without reward, whereas the control group 
continued to be rewarded as usual. For the first two days the 
animals of both groups were given 10 trials daily. This daily test 
period was reduced to five trials thereafter, because the animals of 
the experimental group spent so much time in the maze, that a longer 
series could not be conveniently completed. For the same reason, 
fewer than five trials per day were given in some cases, since this 
number was not always completed within the limits of a 20-minute 
period for each animal. All the animals were tested between 
9 A.M. and 1 P.M. Time was recorded with a stop watch and both 
retracing and blind alley scores were noted for each unit of the 
maze. The animals in the control group were given a nibble of 
milk-soaked bread after each trial and fed their regular meal immedi- 
. ately after their daily test period. Each animal of the experimental 
group (non-rewarded) was fed two hours after the series of daily 
runs had been completed, the daily food ration consisting of milk- 
soaked whole wheat bread, and the usual greens. 

C. Results: Learning Series 

The 19 animals were required to learn the maze up to the norm 
of' four perfect trials out of five before being separated into control 
and experimental groups. This required an average of 17 trials, the 
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range being 10 to 30 triak The two following groups were 
ivided on a basis of speed of learning into («) control '(6 animals) 
and (i) experimental (13 animals). TIic post-learning period as 


D. Results; Post-Learninci Series 

This series differed from the learning conditions for both groups 

either ‘forTfl t ‘'•'“I* The number was 

ther 5 or 10 for the control group and as many for the exoeri- 

menta group as the animals would run within these limits The 

lain difference in the conditions for the control and the experimental 

group was that the former was rewarded and the latter^ was not 

The results obtained m the two groups will be discussed in order 

1. Control Group 

The record of errors for the control group are given in Table 1, 

„ table 1 

Record of Errors or the Control Group CovsKmc 136 Trials of the 
Post-Learning Period 


Rat No. 


Distribution of errors in the 135 triai series 
— ° ^ 2 3 4 5 
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89 
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16 
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3 

3 

1 
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2 

4 

4 

0 

22 
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1 

2 

1 

0 

2 

0 
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followed ht. run of rrluf" y'^-fctiroes as man, .s 10 - 
y n of trials involving errors. As indicated in Table 1 , 
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an animal was likely to make a number of errors, ranging from 1-16, 
on the same trial. Such relapses sometimes occurred even in the 
later stages of the post-learning period. In fact more than a third 
of the total number of errors was made during the last half of the 
135 series. 

No satisfactory explanation can be offered as to why such an 
extensive period of practice did not result in complete error elimina- 
tion. However, it may be suggested that the shift from a single 
trial to 5 or 10 trials per day may have been effective. The animals 
obtained more food under the latter conditions. This may have 
reduced the motivation factor. Moreover, immediate repetition may 
have favored the stereotyping of errors occurring early in the day’s 
run. 

2. Experimental Group 

Since this group was not rewarded, the animals tended to hesitate 
or explore, and took an unusually long time to reach the food box. 
It was necessary, therefore, to set a time limit for each day’s testing. 
Each animal was given as many trials as he would run in 20 minutes, 
the trials being limited to 10 runs. This ranged from zero, when 
an animal refused to run, up to the maximum of 10 trials. As a 
rule, animals of this group ran about five trials within this 20-minute 
period. The total number ranged from 75 to 135 trials under 
these conditions. 

As might be expected the animals in the experimental group made 
errors on more trials than did the animals in the control group. 
Only 39 per cent of the trials were errorless, as compared with 76 
per cent in the control group. Moreover, the number of errors 
per trial was very much greater for the experimental group, as 
can be noted by comparing the values of Tables 1 and 2. The 
poorest for the control group was 16 errors on one trial, while that 
for the experimental group was 74 errors. The number of trials on 
which more than five errors were made was markedly greater for 
the experimental group. Nevertheless, 4 of the 13 animals (Nos. 1, 
7, 11, 13) made rather remarkable records in spite of the absence 
of reward. The scores of errorless trials for these animals ranges 
from 45.6 to 51,6 per cent. With two exceptions the animals showed 
runs of four perfect trials out of five from two to ten times during 
the post-learning period. Rat No. 5, after making 74 errors on 
trial No. 12, was able to make a score of four perfect trials out of 
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five no le:s than five times. On the whole, more errors were made 
by the experimental group during the first half of the series than 
during the last half. 

These results would seem to call into question the concept of 
“habit disintegration” in so far as it implies memory loss. It is true, 
of course, that the habit is temporarily disturbed by the removal of 
reward, but a similar disturbance, although less severe, occurs during 
post-learning practice when the incentive is available. Only the 
difference between results of the control and experimental groups 
can be properly ascribed to removal of reward. In neither case can 
it be said that the habit had shown pernnanent disintegration. This 
is clear from the fact that errorless runs occurred often in fairly 
long sequences during the post-learning period. As a matter of fact, 
the percentage of errorless runs was more than half as great for 
the experimental group (39 per cent) as for the control group 
(76 per cent). 

These facts indicate that the habit pattern is still retained and 
can be evoked from time to time. This conclusion is in agreement 
with the results reported by Tsai (6) and others, showing that maze 
habits are retained for several months in the white rat with Ptac- 
tically no loss. Thus, the phenomenon of “habit disintegration,” 
reported by Sharp and in this paper, is concerned with a disturbance 
in performance rather than in memory. The removal of reward 
has merely a temporary influence on performance rather than a 
permanent effect on retention. 

E. Summary 

A group of 19 white rats were trained on a Warner-Warden maze 
until a norm of four perfect trials out of five was reached. The 
animals were then divided into a control group (6 animals), and 
an experimental group (13 animals), on the basis of their learning 
record. Both groups were given a long series of post-learning trials, 
ranging from 75 to 135. The control group was rewarded after 
each trial and the experimental group was run without incentive. 

The following results and conclusions are supported by an analysis 
of the data : 

1. The extensive post-learning practice with an incentive present, 
under our conditions, did not lead to complete error elimination 
(control group). Only 76 per cent of the trials were errorless, and 
a number of errors might be made on a trial even late m the post- 
learning series. 
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STUDIES IN ANIMISM: V. ANIMISM IN 
OLDER CHILDREN 

Department of Psychology, Michigan State College 


Roger W- Russell 


A. Introduction 

The development of an interest on the part of the author in the 
experimental study of child animism has not been one solely of the 
investigation of children’s ideas, but also has been stimulated greatly 
by the desire to investigate as completely as possible the ontogenetic 
manifestations of higher thought processes. It was toward this end 
that studies culminating in the reports by Russell (2, 3), Russell 
and Dennis (4), and Russell, Dennis, and Ash (5), were initiated. 
The present paper furnishes the final step in the study by reporting 
the results of an investigation in which the development of the 
animistic concept is carried through to a point where a majority of 
the subjects have attained the final or adult stage of concept. 

B. Method 

The present procedure differs from that employed in previous in- 
vestigations of child animism (4) in that it is adapted to comply 
with conditions of group testing. The subjects were gathered to- 
gether in a single room under the direction of the examiner. The 
questions concerning the animate or inanimate nature of a series of 
objects, almost exactly similar to the list employed by Russell and 
Dennis (4), were mimeographed on single sheets of paper. These 
sheets gave directions as to what should be done with the test items 
and furnished sufficient space for the subjects to write down the 
reasons for their classifications of the items as animate or inanimate. 
Table 1 presents a list of the test items. The directions to the sub- 
jects were as follows: 

1. Fill in the blanks at the top of the page. When you have 
finished, hold up your pencil. 

2. Look at the list of names belotv. If an object is living, 
*Received in the Editorial Office on December 10, 1940. 

329 



330 


JOURNAL OF GENETIC PSVCHOLOCjy 


1. Knife 

2. Mirror 

3. Button 

4. Comb 

5. Chair 
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arose from the inadequacy of the data in these instances. This latter 
fact is the only apparent handicap to the use with older children of 
such a group examining procedure as has been employed in the 
present study. 

C. Subjects 

The present study reports results obtained from the group exam- 
ination of 611 children.^ Of these 162 were enrolled in the Cherry 
Creek High School in Cherry Creek, New York; 182 were in the 
Orchard Park High School in Orchard Park, New York; and 267 
were students at the Wilson Junior High School in Hamilton, Ohio. 
Cherry Creek is a small agricultural village in upper New York 
state, while Orchard Park is a residential suburb of Buffalo. Ham- 
ilton, Ohio, is a manufacturing city of more than 50,000 population. 

These three samplings represent a wide divergence of environ- 
ments-’’ and it is interesting in this regard that there are very normal 
distributions of intelligence quotients for each of the individual 
groups. The median IQ for the total distribution is 101.35 with a 
range from 60 to 147. Mental ages were -obtained by means of the 


TABLE 2 

Distribution or Scores on the Otis Gamma Examinations por the 
Composite Experimental Groups 


IQ 

Frequency 

145-149 

1 


140-144 

2 


135-139 

3 


130-134 

9 


125-129 

12 


120-124 

20 


115-119 

28 


110-114 

69 


105-109 

74 


100-104 

128 

Median — 101.35 

95-99 

77 


90-94 

76 


85-89 

42 


80-84 

33 


75-79 

18 


70-74 

14 


65-69 

2 


60-64 

3 

Total— 611 

"’Complete data are not available for 

a few of these 

subjects. 

®Notc conclusions concerning the effect 

of environment 

in Russell (2). 
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Otis Beta and Gamma Examinations. All testing was conducted 
by members of the school systems trained for this work. Table 2 
presents the composite test results. The range in chronological age 
was from 8 to 20 years and the range in grade from 5 to 12. 


D. Results 

1, Glassification into Stages 

Only 11 of the 611 subjects had systematic distinctions between 
the animate and the inanimate which were not in agreement with 
any of the four animistic stages. This means that, of all the subjects 
other than the one subject who was in the No Concept StaffEj only 
1.8 per cent did not definitely fall into one or otlier of the designated 
stages. These were classified, as in previous studies (2, 4, 5), in a 
Special Concept Stage, 

2. Progression of Stages 

Figure 1 and Tables 3, and 4 show the percentage of cases in each 
stage of concept for two year periods from mental and chronological 
ages of 8 years 9 months to 19 years 11 months. 


TABLE 3 

Per Cent of Cases in Each Stage of Concept for Two Year Mri Peridps 



NC 

1 

z 

3 

4 

SC 

N 

8 ° - 9 " 

0.0 

0,0 

20.0 

10.0 



10 


l.S 

3.0 

17.2 

34,4 

43.7 


64 

12 '- 13 “ 

Q.O 

0,0 

10.8 

26.9 

61.1 

1.2 

167 

14 ° - 15 "^ 

0.0 

1.0 

7.8 

21.8 

69.6 

0.5 

204 

16 '’- 17 “ 

0.0 

0,0 

0.0 

10,1 

86.9 


99 

18 “- 19’^11 

0.0 

0,0 

0.0 

3,0 


6.1 

33 


TABLE 4 

Per Cent of Cases in Each Stage of Concept for Two Year CA 

Periods 

CA 
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SC 
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0,0 
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0,0 
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0.5 

11.6 
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0.0 
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1,1 
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1.1 
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Stag* Stag* 

FIGURE 1 

Per Cent op Cases in Each Stage of Concept for Two-Year Periods 

From Figure 1 it is apparent that the percentage of cases in the 
adult stage or Stage 4 increases with both mental and chronological 
age. In the 18°-19“ age group over 90 per cent of the cases fall in 
Stage 4 classification. As the percentage of cases increases at the 
higher levels the expected decrease in percentages at the lower 
stages occurs until cases at the NC stage, at Stage 1 and at Stage 2 
have disappeared entirely in the 18 -19 mental and chronological 
age groups. 
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3. Gorrelation of Stage with MA and CA 

The correlation between stage and animistic concept and mental 
age was found to be 0.49, while tlic correlation lictwecn stage and 
chronological age was 0.44. Since these correlations ate expressed 
in terms of Coefficients of Mean Square Contingency derived from a 
6x6 contingency table the correlations could not he expected to 
exceed 0.91. However, despite this fact, the correlations still expre.sf 
the existence of relationships far too slight for accurate individual 
predictions. To be sure, there is indicated some relationship hut, in 
this case, that relationship is even less than tlie similar ones existing 
in the development of the animistic concept among younger children. 

4. Correlation of Stage with Grade in School 

The possibility of training in school forming the fundamiMital 
basis for the ontogenesis of animism gained little support from the 
correlations between school grade and stage of concept. The coeffi- 
cient of Mean Square Contingency in this instance proved to be 
only 0.40. 

E. Conclusions 

A consideration of the present results seems to warrant the fol- 
lowing conclusions : 

1. It is possible to classify older children into the stages of 
animism found to exist among younger children. This is .substan- 
tiated by the fact that 98 per cent of the subjects studied were 
readily classifiable into one or other of the stages of animism. 

2. There is a definite increase in the percentage of individuals 
at the adult stage (Stage 4) of concept accompanying progres.sive 
increases in mental and chronological age. In the 18°-19'' mental 
and chronological age levels over 90 per cent of the cases fall in 
Stage 4, while no cases whatsoever appear at the NC, Stage 1, or 
Stage 2 levels. This completes the ontogenetic picture of animism 
which started with 100 per cent of the subjects in the No Concept 
Stage at early nursery school levels. 

3. The stages of animism arc equally related to both mental and 
chronological age, the Coefficients of Mean Square Contingency for 
the group being 0.49 and 0.44 respectively. 

4. The Coefficient of Mean Square Contingency for stage of 
animism and grade in school is 0.40. 
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THE QUESTIONING ACTIVITY OF CHILDREN*i 

Department of Psychology, University of Wisconsin 


George L. Fahey 


The present article is a summary of the literature dealing with the 
questioning activity of children with particular emphasis upon those 
inquiries that are made in the classroom. A functional organization 
has been attempted which is based upon the types of problems at- 
tacked. Only where chronology had some particular significance has 
it been stressed. 

A. The Constituent Elements of a Question 

The literature reveals little of value bearing upon the nature of 
the question. Fundamental assumptions are made about the mean- 
ing of the term, but there is a lack of any satisfactory definition. 
Earlier writers considered the question as an expression of an 
“instinct of curiosity.” Bain (1), Bohannon (3), Sully (45), and 
Compayre (10), writing between 1879 and 1902, adopted this point 
of view but added that excessive questioning might not indicate any 
real curiosity. To Sully, a child’s questions might be motivated by 
a “desire for order and connectedness, leading to anthropoihorphism, 
teleological explanation, and a deeper sense of perplexity, mystery, 
and contradiction,” This suggests that children’s thoughts are pene- 
trated with the idea of purpose and use. Bain added that incessant 
questioning probably serves to display ego and to create a satisfy- 
ing state of excitement with the questioner as the center of attention. 

More recent writers have, in keeping with the times, avoided refer- 
ence to instinctive origins. Wallon (50) believed that questions 
marked a break in mental operations due to some strange interven- 
tion and served to prepare the questioner for the response. He 
concurred with the earlier writers in the belief that excessive ques- 
tioning may be pathological (sic) in nature. Stern (42) contended 

♦Received in the Editorial Office on January 7, 19+1. 

^This study is one of a series of investigations supported in part by grants 
from the Research Committee of the University of Wisconsin Graduate 
School and completed under the general supervision of Stephen M. Corey of 
that institution. 
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that the questioning activity of children under the age of four years 
was the result, first, of attempts to get some justification of com- 
mands, and, second, the desire to know. Johnson (28) attributed 
the asking of many questions to a desire for social contact. Hol- 
lingsworth (26) defended these multiple origins: first, genuine 
curiosity; second, the desire on the part of the child to check his own 
generalization against those of one better informed, and, third, get- 
ting and holding the attention of others. Griffiths (22) illustrated 
curiosity by reference to the incessant questioning of young children 
and defined "curiosity" as “an activity attitude very much like 
interest.” 

The fundamental nature of the question has been “almost totally 
ignored by the logicians” (Cohen, 9). In Cohen’s judgment the 
contentions that a question is only the beginnings of thought leading 
to an end; — or that it is no more than a request for information; or 
that it is simply an ambiguous assertion, are superficial. It is none 
of these, but something more, — a “logical entity” ; a propositional 
function set in words with a variable (who, which, what, why, and 
so forth) substituted for some constant. Only in form does TVliat is 
four plus five? differ from x=4-j-5. Both contain a variable and 
liave a constant a.s an answer; hence, “questions are variables whose 
values are answers.” The term “question” should be restricted to 
the thought content and “interrogation” used as the verbal symbol 
of the inquiry. 

Claparede (8) ventured this definition of the term as follows: 

A question ia the conacious realization of a problem or of the 
difficulty in solving it; i.e., of the direction in which one must 
seek for its solution. The nature of this question will deter- 
mine the whole course of subsequent research. Thus the func- 
tion of the question is quite clear; it is an incitement to mental 
activity, in a certain direction in view of readjustment. 

Symonds (46) discussed questions and problems almost synony- 
mously although a slightly more restricted concept may have been 
implied by “question.” A problem may produce questions and appar- 
ently must do so if it is to be solved effectively.® Whenever a ques- 
tion occurs it implies that two or more objects in a field are kept 
apart by some gap in the set of relationships connecting them. The 
possibility of relationship must be suggested, however, before the 


“It does not seem unlikely that a question may also give rise to problems. 
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question takes form. Wrinkle and Armentrout (54), on the other 
hand, distinguished between questions and problems by considering 
questions as representing potential problems,— questions which have 
become matters of personal concern to the individual. 

According to Woodworth (53) the question is “interest in a 
definite form,” originating in curiosity arising out of some particular 
experience. It serves to prepare the individual for reception of the 
answer and the exclusion of that which is irrelevant. 

Discussing “why” questions, Isaacs (27) emphasized the aspects 
of the situation giving rise to “whys” as being one of a sudden clash 
between present and past experience. Several shades of meaning 
exist for “why” but all are related originally to some state of un- 
expectedness, anti-expectedness, or confusion of expectation. 

The writer (19) has defined a question as a “verbal expression 
of a problematical situation existing in the mind of the questioner,” 
with the added comment that problematical was to be interpreted 
broadly enough to includ? realization of lack of specific informa- 
tion, awareness of gaps in relationships, or a consciousness of a 
conflict between present and past experience. The purpose of the 
question in terms of this definition would be the finding of a means 
of supplying the lack of information closing the gap, or resolving 
the conflict. This defintion obviously does not consider those in- 
quiries made to gain time or attract attention as being questions in 
any psychological sense. 

B. The Pedagogical Importance of Questioning Activity 

The theoretical importance of questioning activity in the processes 
of thinking and learning has been frequently stressed in the peda- 
gogical and psychological literature. Few texts dealing with educa- 
tional methods or theories of learning, particularly those of recent 
years, fail to stress those aspects of the learning situation which 
involve the solution of a problem or the determination of an answer 
to a question. The following quotations are typical. A much greater 
number could be accumulated. 

"... instruction, then, in subject matter that does not fit 
into any problem already stirring in the subject’s own experi- 
ence, or that is not presented in such a way as to arouse a prob- 
lem, is worse than useless for educational purposes” (15, 
p, 199). 
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The question “reinforces the effect of certain nlijects and in- 
cidently inhibits the effect of other objects, for observation 
sharpened by a question is keen only for the answer to that 
question and neglectful of whatever is irrelevant to it" (S3, 

' p. 122). 

“Another good method is to have the class prepared to ask 
definite questions concerning the work of the previous day's 
assignment. . . . Definite questions show that a pupil has 
been thinking about his work and in addition give the teacher 
a cue as to just what the difficulty is” (2+, p. 172). 

''In any region that is new, strange, and unfamiliar one can 
plow his way hy means of questions. Wherever the field begins 
to become vague, indistinct, and fuzzy at the edge, one can 
build up the structure or the organization of relationships by 
appropriate questions which wiil clarify concepts, place terms 
in proper sequence or classification, organize hierarchies of 
values and the like. The question, then, .specifies the gap in re- 
lationships and directs the active search toward closing the 
gap. The question is helpful in directing the attention and 
thus aids in analysis” (+6, pp. 47-48). 

“The question is a natural expression of the thinking mind. 

The teacher who does not receive a number of unsolicited 
questions should seriously examine his methods” (52, p. 489). 

"The one seeking knowledge should have first claim upon 
the question. . . . The problem of encouraging pupils to ask 
questions should receive the teacher’s consideration while 
planning his classroona activities” (49, p. 272). 

C. The Questioning Activity of Young Children 

A large number of the observational reports of questioning activit}^ 
have been concerned with the acquisition of language by young 
children and the time of initial appearance of various types of ques- 
tions. In the order given, Sully (45), Preyer (37), Trettien (48), 
Stem (42), Norsworthy and Whitley (33), and Kenyeres (29) 
have reported data on the appearance of interrogative words. Their 
methods preclude any exact comparisons but in general the agree- 
ment is marked. Sully (45) reported "what,” “who,” "when,” 
"where,” and "how old” as appearing "earliest,” and "why’s” as 
"beginning at two but most frequent between three and four years.” 
Preyer (37) reported "ou” (where) at 28 months, "pourquoi” 
(why) at 34 months, and "quand” (when) at'36 months. Trettien 
(49) observed that “questions of fact, substance, action, and place” 
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— the “what” and “where” type — ^were earliest and that “why’s” 
appeared later. Stern (42) found questions about names to appear 
after the eighteenth month, questions involving “when” and “why” 
during the third and fourth years. Norsworthy and Whitley (33) 
placed “what” between the eighteenth and twenty-fourth months 
and "when," “what is,” and “why,” in the order given, about the 
third year. Kenyeres (30) reported questions about the qualities 
of objects at the end of the second year; “when” about the third 
t'ear, and “why” as first appearing at one year and nine months, 
quite frequent at two and one-half and very frequent at seven 
years. 

Wallon (50) asserted in the same connection that the earliest 
questions may be interrogative only by virtue of the attitude of the 
child when speaking. He objected to Preyer’s (37) order of the 
chronological appearance of question forms on the grounds that the 
inquiries represented may have been an order of desires rather than 
one of time of acquisition of a form of speech. His objection is 
undoubtedly pertinent although the commonly observed order of 
naming, location, time, and reason is suggestive of the logical acquisi- 
tion of more complex concepts which might be expected to appear 
in some sucli order as tlie child grows older. 

The period designated as the “questioning age” in child life has 
been defined thusly ; as occurring during the fourth year of life 
(Sully, 45) ; as beginning in the third year but most fully developed 
in the fourth (Trettien, 48); as between the third and sixth years 
(Hollingsworth, 26) and as at two periods; first, that of naming, 
reached in the second half of the second year, and, second, that of 
“when” and “why” reached in the third and fourth years 
(Stern, 42) . 

These observational and anecdotal reports do not lead to any sweep- 
ing generalizations. No one has actually defined the various interrog- 
ative types, then made observations of their order of appearance among 
various age groups, and then reported central tendencies. The 
writer (19) suggested elsewhere that there is a possible relationship 
between a hierarchy in terms of the thought implications of questions 
and the age at which various question forms first appear. The estab- 
lishment of such a hierarchy must, however, await the development 
of standards for assigning thought values to questions and a less 
disputed chronological order of appearance of question forms. 
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Several writers have reported objective evidence of the extent 
of questioning activity among children as measured hy the per cent 
of all conversation which was devoted to questioning. Trettien 
(48) reported one subject between the ages of tliree and four years 
who devoted 22 per cent of all words used in conversation to ques- 
tioning. The Braiidenhurgs (6) observed their daughter to use 
questions at the rate of 31 per hour (18 per cent of all her conver- 
sation) at the age of 38 months, while at the age of 52 months, 
she asked 33 questions per hour (20 per cent of all her conversa- 
tion). Nice (32) observed one subject at the age of 47 months who 
devoted only 11.2 per cent of his conversation to questions. Boyd 
(5) made observations of his daughter at yearly intervals from the 
age of two through the eighth year. At two years, questions made 
up two per cent of all her conversation, at three j'ears 28 per cent, 
and, for the next seven years 21 per cent. Piaget (35) observed 
two boys of six years of age over a period of 10 months and found 
one to devote 17 per cent, and the other 13 per cent of all conver- 
sation to the asking of questions. 

From these reported observations it is apparent that questioning 
activity is a major form of oral speech among children of pre-school 
age. It is made clear in the studies of the questioning of children 
of school age reported below that the frequency of questions asked 
in the classroom, tends to decrease as children grow older. That 
this reduction in the amount of questioning activity is a regrettable 
outcome of experiences in the home and school which tend to inhibit 
questioning has been asserted by several writers (16, pp. 44-45; 33, 
p. 272; 24, pp. 194-195; 55, p. 106; 46, pp. 48-49). 

McCarthy (31) compared nursery school children from homes 
of high and low socio-economic status and noted that between the 
ages of 36 and 54 months questions comprised seven per cent of the 
conversation of children from homes of low socio-economic status 
and 14.4 per cent of the conversation of children from homes high 
on the same scale. She reported further that at 18 months only 
four-tenths of one per cent of the conversation of boys and four 
and seven-tenths per cent of the conversation of girls was given over 
to questioning. At 24 months, the “questioning” percentages were, 
for the boys, two and eight-tenths per cent, and for the girls, five 
and three-tenths per cent, Smith (39) found the relative amount 
of conversation devoted to questioning to increase up to the age of 
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five years which was the maximum age limit of her nursery-school 
subjects. Davis (14) reported that the length of time to collect 50 
consecutive questions from various children between the ages of 3 
and 12 years ranged from 30 minutes to 14 hours and five minutes. 
Part of this difference may have resulted from inconsistencies in the 
method of recording questions. 

In 1926 Piaget (35) published a comprehensive two-volume study 
of the language and thought of children. A large portion of the 
first volume was devoted to questioning and especialljr to the ques- 
tions asked by a six-year old boy and recorded over a period of 10 
months at daily intervals of two hours each. Piaget was chiefly 
interested in “why” questions and for a part of the period recorded 
inquiries employing .that interrogative only. Most important of 
Piaget’s treatment of questions for subsequent research was the 
functional classification of questions which he devised and reported 
in such detail that it could be used by other observers. References 
will be made below to details of the classification system. Piaget 
was much impressed by ego-centricism in child thought and arrived 
at an index figure thereof. Inflected forms of questions were not 
included. The conversation of two boys was recorded, but only that 
of one was used in the analysis of questioning activity. 

Boyd (5) recorded from his daughter’s speech, 1,250 unselected 
sentences for each year between her second and eighth birthdays. 
The percentage of questions which he found has been reported above. 
Comparing the records of the child’s conversation with that of 
adults in modern fiction, Boyd found first, that questions are more 
common in childish speech than in the speech of adults, and, second, 
that women ask more questions than men, but variation in the 
number of questions asked is greater among men. The assumption 
that genuine individuals correspond to fictitious characters in the 
extent of their questioning is essential to acceptance of these com- 
parisons. 

The first statistical data bearing upon differences among individu- 
als in the amount and character of their questioning activity were 
reported by Davis (14) in 1932. She analyzed carefully 3,650 
questions asked by 73 children between the ages of 3 and 12 years. 
The Piaget system of classification was used to discriminate question 
types and the reliability of the method was reported. These co- 
efficients of reliability were 0.88 between two classifications by the 
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author and 0.77 between the author’s classification and that of a 
colleague. Much dependence was placed on the basic data wdiich 
were secured by having the mothers of the children record 50 con- 
secutive inquiries for each child. 

Davis found significant differences between individuals and groups 
of individuals as follows: boys asked que.stions at a faster rate than 
girls; the number of words per question increased with age for botli 
sexes but questions by girls were longer at all ages ; hoys began ques- 
tions more frequently with an interrogative word ; hoys asked mure 
“why” questions and questions of casual explanation than did girls; 
girls asked move questions of social relations than did boys (this 
type of que.stion is a variation of the Piaget classification system) ; 
boys tended to ask more questions of definition than did girls, and, as 
chronological age increased, children of both sexes asked siginficantly 
more questions about human actions and intentions and of corrobo- 
ration and approbation. Eighty-six per cent of the questions were 
asked of adults and 88 per cent were stimulated by the immediate 
environment. Compared with 300 adult question.s taken from legal 
testimony and 200 taken from modern fiction, the only difference ob- 
served was the greater length of the adult questions, 

McCarthy (31, see above) also used the Piaget classification and 
reported comparisons between the questions of nursery school children 
from homes of high and low socio-economic status. Smith (39) 
reported a carefully controlled study, involving 219 pre-school 
children aged 18 to 72 months. The data analyzed consisted of 305 
complete conversation records. No significant differences were 
observed between the sexes in terms of the total number of questions 
asked for the period, although at the age of two years the girls 
asked nearly twice as many questions as the boys. Children were 
found to ask significantly more questions of adults than of other child- 
ren, hut the tendency to do so decreased with age. There was a 
marked tendency for the total number of questions asked per child 
to increase with increase in chronological age, “What” and "where” 
questions decreased with age; “who,” “whose,” and “which” did not 
change appreciably; “how,” “when," and “why,” increased regularly 
and significantly from year to year. 

D, Scientific Investigations of the Questions of Children 
OF School Age 

Despite frequent assertions of the value of pupil questioning in the 
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learning process and the comparative abundance of studies dealing 
with young children, the number of scientific reports involving 
questioning in the classroom is very small. Most of those that have 
been made deal with children in the elementary grades and have as 
their primary object the selection of textual or curricular materials. 

A few deal with the thought implications of pupils’ questions, study 
habits implied by pupils’ questions, or pupils’ questions as an auxil- 
iary factor in some larger situation. 

In 1912, Mau (30) and Downing (17) attacked the problem of 
the interest implications of children’s questions. Each worked inde- 
pendently and with different techniques. Mau set out to discover 
children’s interests in nature materials by bringing into kindergarten 
and primary-grade classrooms certain objects and recording the 
spontaneous questions which were asked. The questions were classi- 
fied according to the types of interests implied. She found boys as a 
group and as individuals asked more questions than did girls. Nearly 
all questions were concerned with the names and activities of the 
objects observed. Downing drew his data from the question and 
answer department of St. Nicholas Magazine and classified the ques- 
tions according to interests reflected. By nature of the data Downing 
collected, individual differences were not observable. 

Finley (20) collected over 8,000 questions from 1,713 children 
of grades three to eight and grouped them according to types of 
interests implied by the' questions. He used the simple but effectual 
technique of bringing into the classroom a species of salamander 
known as a “mud-puppy” and recording the spontaneous questions 
ashed about the animal. The request for a name was almost univer- 
sal ; attempts at classification were rare below the fourth grade and 
infrequent above it; there was a marked falling off of teleological 
questions in the upper grades and an increase in the number of 
questions dealing with structure. Forty days after the experimental 
showing of the animal, the children were asked to write a theme 
about “the mud-puppy”. From the facts brought out in these themes 
Finley concluded that the children remembered best the points 
about which they asked the most questions. 

Palmer (34) Investigated children’s interests in nature by securing 
from rural school teachers some 500 questions which had been asked 
by their pupils. These questions were classified according to the 
objects to which they referred. He observed that the number of 
absurd questions were surprisingly small, — a possible consequence of 
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the method of collection, — and stated that “everything points to the 
conclusion that the questions given vimre such as miglit have arisen 
from the inability to interpret observations wliich liad been made 
more or less deliberately.” 

Dale (13) collected from high school pupils over 27,000 questions 
related to health in order to determine to what extent current text- 
books serve to provide answers to children’s health problems. He 
then compared the interests reflected in these questions with the con- 
tent of health textbooks. Questions were gathered by the use of a 
questionnaire. 

In addition to the study described above by Dale, several other 
investigations have been made of desirable curricular and textbook 
content in terms of children’s interests. Washburne (51) visited 
upper elementary grade classrooms periodically during one year and 
offered to answer questions relating to general science. He thus 
collected over 2,000 questions, classified them according to the 
objects about which they were asked, and used the results as a 
partial criterion for the selection of material for a general science 
textbook. Berry (2) secured from teachers of home economics 1,000 
questions which had been asked by pupils. These questions were 
classified according to the topics about which they were asked and 
used as a basis for the selection of content for a course in household 
chemistry. 

Pollock (36) sent a questionnaire to eighth grade pupils in 13 
city schools and received 3,500 questions which pupils would like to 
have answered in a course in general science. Results were tabulated 
on the basis of nouns used' and these results were compared with 
topics treated in general science textbooks. He found no differences 
between Grade 8-A (high) and Grade 8-B (low) in special interests, 
but the interest span of the higher group was seven and seven-tenths 
per cent greater than that of the lower. The range of interests for 
the girls was 10 per cent greater than for the boys. 

In the same year, Curtis (12) sent a questionnaire modeled after 
Pollock's to several hundred junior high school pupils and to their 
parents and received some 3,300 pupil questions and 3,332 adult 
questions on scientific problems. The only significant results in- 
volved the interests revealed. No startling differences in grade or sex 
were outstanding, although technical processes were of more interest 
to boys and men than to girls and women. 

Helseth (25) investigated experimentally the possibility of im- 
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proving the thinking of seventh and eighth grade pupils in United 
States histor}' by encouraging them to ask questions in the classroom. 
She used 16 cases, — two boys and 14 girls, — enrolled in a teacher 
training school. Apparently as the result of an emphasis on the 
problem-solving method during the course of a year, pupils greatly 
increased their abilities to find questions to ask, to ask longer and 
more thoughtful questions, to participate more actively in the class- 
room procedures, to solve the problems which they set for themselves, 
to organize the materials which they collected, and to think seriously 
about their methods of work. In addition to these gains, the pupils 
exceeded the norms on standardized tests in United States history, 
despite the fact that one-third of the year’s work had been on prob- 
lems not covered by the tests. In May the pupils were doing 86 per 
cent of the talking in the classroom, while in September they had 
been doing but 40 per cent. 

An informal but interesting study of the comparative merits of 
questions asked by teachers and by pupils was made by Storm (44) 
in 1928. He visited fourth and fifth grade classrooms and recorded 
100 quertions which he heard asked; 50 punil questions and 50 
teacher questions. These questions were assembled in random order 
and duplicated copies were distributed to 40 teachers in a teachers' 
meeting with the instructions that the “best” questions on each page 
be checked: The median number of teacher questions checked was 
17, while the median number of pupil questions checked was 27. 
Only two teachers checked more teacher questions than pupil ques- 
tions. ■ One teacher checked 30 pupil questions and only six teache" 
questions. Storm concluded that, “If pupils ask as good questions as 
do the teachers, the pupils certainly ought to be the ones to ask the 
questions, because almost all will agree that the person who is doing 
real thinking is the one who is asking himself or someone else 
questions.” 

In 1928, Gatto (21) sought to appraise the thinking done b}"' 408 
pupils in elementary courses in history, geographjr, nature study, 
arithmetic, and literature. Four thousand, one hundred and eight 
questions were collected in three ways: {a) in 100 class lessons, where 
teachers made records of the questions asked by their pupils; (b) in 
40 other class lessons, where the writer recorded the questions asked, 
and (c) in 20 “case-studies,” in which the pupils vrere presented with 
short written narratives, allowed to read them and ask any questions 
they cared to. These questions were recorded by the interviewer. 
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Comparisons of the questions recorded by the three methods of col- 
lection showed much similarity. Pupil questions were compared with 
study questions in textboob and the conclusion reached that “pupils 
ask questions of types found in their textbooks with few exceptions, 
and therefore demand, by their questions the same type of study 
activity which may be found in questions demanded by experts.” 

In this same study questions were classified according to a 22 
category system in terms of the type of study activity implied by 
the questions. Over 50 per cent were questions of memory for 
specific facts previously presented in class; 21 per cent were for 
specific facts not previously presented; 6 per cent were questions 
implying causal reasoning. All types of questions occurred with ap- 
proximately equal frequency in all subjects, in all grades, at all the 
represented levels of chronological ages and intelligence. No sta- 
tistical indexes other than percentages were presented. The questions 
of pupils appear to have been considered as very like those of teachers 
because of similarity in form. The difference in purpose, however, 
suggests to the present writer that they are not synonymous in mean- 
ing even though the words may be identical. 

Corey' and Fahey (11) investigated the possibility of estimating 
the complexity of a pupil’s thought from the questions which he 
asks in the classroom. They submitted to 12 judges a list of 200 
mimeographed questions askpd by 10 seventh-grade pupils in a class 
in science. The judges were instructed to "check those questions 
which imply thinking on the higher levels,” Intcrcorrelations of the 
checks of the judges averaged about -|-.50 with a range of from 
— .13 to -l-.Oy. Intercorrelations among groups of judges average 
approximately -(-.85. Whether or not mental complexity was the 
point of agreement, the judges did agree markedly on something. A 
correlation of -(-.SO was found between the number of times a 
question was checked as implying mental complexity and the number 
of words in the question. 

The writer (19) had trained reporters record all the classroom 
questions asked by pupils and teachers in six high school classe.s 
throughout an academic year. The number of questions asked per 
pupil bore a slight but persistent positive relationship to desirable 
interests, intelligence, academic achievement, reading ability, reading 
appreciation, accuracy, and consistency in thinking in problematical 
situations. The relationships were commonly curvilinear in nature ; 
pupils having extremely unfavorable scores on the various measures 
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tended to ask a markedly greater number of questions, but some pupils 
at all levels of favorable scores asked almost no questions. The 
types of questions asked, according to the Piaget classification system, 
were only slightly related to the other pupil variables. 

I he conclusion to this investigation was as follows : 

The study indicates that the classroom questioning activity 
of high school pupils is very limited in quantity, diversified in 
type, and only slightly related to measures of intelligence, in- 
teiests, reading abilities, reading appreciation, and accuracy 
and consistency in thinking in ptoblematical situations. Pupils 
in high school classes must be stimulated to ask more questions 
if the benefits of questioning, aa asserted in educational theory, 
are to be realized. 

In a few studies the questioning activity of pupils has been con- 
sidered as an auxiliary factor. Eisner (18) investigated the ability 
of teacheis to estimate the intelligence and industry of their pupils 
and included the factor asks questions” as one of six criteria most 
closely related to such estimation. Although none of his correlations 
was statistically significant, he found correlations between estimates 
of intelligence and amount of questioning activity which ranged from 
0.00 to +-50. Stevens (43) studied the use of the question as a 
measure of teaching efficiency. She was concerned with teachers’ 
questions but apparently counted pupils’ questions separately ^nd 
remarked of one class that it was “unusual because 25 of the 34 
questions were asked by the pupils.” Snaddon (40) investigated the 
use of different types of questions in teaching the industrial arts and 
reported a marked absence of questions asked by the pupils. He at- 
tributed this lack of pupil questioning activity to a lack of interest. 

E. The Classification- of Children’s Questions 

One of the most persistent problems connected with studies of 
questioning has been that of developing some sort of system whereby 
questions might be classified under meaningful rubrics. The ways in 
which this has been attempted have been varied. One of the most 
frequent types of classification and the easiest to make is based on the 
chronological order of appearance of different question words and 
forms in the speech of young children, Preyer (37), Trettien (48), 
Stern (42), Norsworthy and Whitley (33), and Kenyeres (29), 
in that order, have reported chronological ages at which infants were 
first observed to make use of certain interrogative rvords and forms. 



350 


JOURNAL OF GENFTIC PSYCHOLOGY 


Results of these studies have been reported above, but, considerinK 
tlie technique of classification, the impression is gained that the age of 
first appearance of various interrogations may perhaps be due to; (a) 
chance in observation, (h) the environment of tlie child, or (c) an 
order of desires rather than one of language or thought development. 
This latter possibility has been pointed out by Walloii (50). Other 
factors may also be involved. In mo.st of the observations reported, 
data were based on the behaviour of single subjects. 

Snyder (41) described four types of questions in which the inter- 
rogative word as such is last to appear. The four, in order of 
appearance, were; (a) simple variations of the imperative, — requests 
with a questioning intonation; (b) requests for permission; (c) re- 
quests for permission and approbation; (d) questions of fact, wdiich 
may be subdivided into the half-question, half-exclamation types, as, 
"Bit/ noisef’’, and questions involving interrogative words. Smith, 
in the earlier of her two studies (38), added to these four a fifth 
category, — requests for permission, approbation, or corroboration. 
Sully (45) recognized but two categories for the questions of young 
children, namely, {a) questions implying the thirst for fact, and {b) 
questions implying a desire for reason and cause. 

A number of investigators have classified children’s questions 
according to the objects about which they were asked. Hall and 
Smith (23), Mau (30), Downing (17), Finley (20), Palmer (34)1 
Pollock (36), Curtis (12), Thompson (47), and Dale (13), re- 
ported investigations in which this method of classification was used. 
Except for the study by Hall and Smith, which dealt with curiosity 
as a psychological problem, these studies were primarily concerned 
with the building of interest-centered curricula or textboks. 

Classification of children’s questions on the basis of the type of 
thinking being done by the questioner have not been common. The 
most comprehensive of all systems of this sort was published by 
Piaget (35) in 1926, and has been employed in researches by Davis 
(14), McCarthy (31), Smith (39), and the writer (19). Piaget’s 
analysis was based on 1,225 questions which a six-year old boy 
asked a nurse while on two-hour daily walks over a period of 10 
months. At the beginning of the observation only “why” questions 
were recorded, later all questions were included except those of the 
inflected form and the assertions with an interrogative suffix ; as, 
“Can’t I?” or “Doesn’t it?” Consequently the "whjr” group is 
disproportionately large and comparable percentages not meaningful. 
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Questions were first divided into two groups : “why’s” and questions 
other than “why.” The distinction depends simply on the presence 
or absence of the word “why”. 

“Why” questions were then subdivided further into “why’s” of 
causal explanation, "why’s” of human motivation, “why’s” of justifi- 
cation, and "why’s” of logical justification. Questions other than 
“why’s” were divided into several groups and sub-groups which 
included ; questions of causal explanation ; questions of reality and 
history, including those of facts and events, place, time, modality, 
and invention and imagination; questions about human actions and 
intentions, questions about rules and usage, and questions of classifi- 
cation and calculation. 

“Why’s” of causal explanation and questions of causal explanation 
were distinguished from one another by the presence or absence of 
the word “why”. The same method was used to arrive at a distinc- 
tion between “why’s” of human motivation and some of the questions 
about human actions and intentions. 

An objection of Piaget’s treatment of “why” questions on the 
grounds that the “jars and jolts,” “breakdowns and confusions” 
which give rise to the “why” were underestimated was made by 
Isaacs (27). From the standpoint of a logician and without 
including any illustrative questions in his discussion, Isaacs suggested 
the following reorganized classification of “why” questions; first, 
“affective and expressional why’s,” expressing protest, vexation, help- 
lessness, surprise, recognition, and so forth ; second, “epistemic 
why’s,” including questions of epistemic puzzlement and explanation 
forcing some manner of reorientation, readjustment, or rationaliza- 
tion; third, “Informational why’s,” and fourth, “justificatory why’s.” 

The difference between the system of classification for “why” 
questions which Isaacs proposed and that developed by Piaget appears 
to lie chiefly in the point of view from which questions are regarded. 
Piaget’s classification was made in terms of the anticipated answers 
to the questions; Isaacs, on the other hand, thought in terms of 
the psychological state of the questioner. Piaget may have slighted 
somewhat the confusion aspect of "why” questions but he did not 
overlook it. 

Since the classification proposed by Piaget was reported another 
system has been developed by Gatto (21) from an analysis of the 
classroom questions of several hundred elementary school pupils. 
The system contains 23 rubrics designed to detect the study activities 
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suggested by pupils’ questions. The categories included are: (1) 
memory for a specific fact or facts from material already studied, 
(2) memory involving the organization of facts having a quality of 
unity, (3) memory for specific facts and causal reasoning (a fact 
and the reason for tfie fact), (4) memory for organization of fact, 
evaluation, and causal reasoning, (5) memory for organization of 
fact, evaluation, and inference, (6) memory lor specific fact or 
facts not based directly on material already studied, (7) recall of 
information leading to comparison, (8) recall of information leading 
to causal reasoning, (9) information and causal reasoning (both the 
fact and the reason are asked for), (10) causal reasoning from 
material not previously studied, (11) comparison, (12) organization 
of fact (imaginative) and inference, (13) organization of fact 
(imaginative) and causal reasoning, (14) criticism or evaluation, 
(15) criticism or evaluation and comparison, (16) criticism or eval- 
uation, inference and causal reasoning, (17) analysis, (18) inter- 
pretation of meaning, (19) picture study identification, (20) picture 
study, description of content, (21) picture study, interpretation of 
activity, ,(22) map study, organization of fact, (23) map study, 
location of specific points, By a grouping of these categories, Gatto 
arrived at eleven specific types of study activities implied by the 
questions. Additional cross-referencing to detect duplications might 
have enhanced the functional value of the system. 

Summary 

The term “question" has been variously defined but the meaning 
of the word has commonly been assunned without attempts at defini- 
tion. The common elements of such definitions as have appeared 
include; {a) an element of confusion, (b) an awareness of a lack of 
specific information, and (c) a realization of gaps in relationships. 
“Question” and “problem” have not been adequatelj' differentiated, 
although there seems to be a more complex connotation to the 
meaning of “problem,” 

Most of the early writers explained children’s questioning activity 
in terms of an “instinct of curiosity.” Later writers have avoided 
reference to any “instinctive” origins of questioning activity and have 
also shown less inclination to regard children’s questions as implying 
other states than curiosity. The latest assertion as to the origin of 
questioning is that questions are illustrative of curiosity which is “an 
activity attitude very much like interest.” 
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An abundance of theoretical assertions as to the merits of ques- 
tioning activity have appeared. Such assertions usually designate the 
■question as: (a) functional in the thinking process, (i) preparing 
the questioner for the response, (c) inbibiting opposing interests or 
tictivities, (d) motivating purposeful activities, (e) diagnostic of 
learning difficulties, and (/) a means of extending knowledge. The 
iclaim is commonly made that the conventionalized school routine 
suppresses the “natural” tendency to question frequently. Nearly all 
writers agree that children in school should be stimulated to ask 
more questions and many feel that in the interest of more rapid 
learning, teacher questions could often be replaced by pupil questions. 

The earliest and most numerous statistical analyses of questioning 
.activity were concerned with the chronological ages at which various 
question forms and interrogative words were first observed among 
infants learning to talk. There was no great agreement among 
reporters as to the order of appearance of the different interrogatives 
except that “why” questions appeared later than questions involving 
the other common interrogatives. 

Carefully controlled investigations of the questioning activity of 
pupils in classrooms or children of school age .have been rare. Most 
of those reported have dealt with studies of children’s interests, com- 
monly with the purpose of designing interest-centered curricula and 
textbooks. Some writers have described significant differences in the 
amount and type of questioning activity which can be explained 
on the basis of sex, age, intelligence, interests, measures of thinking, 
and socio-economic environment. One writer has related classroom 
•questions to study activities. Another has shown evidence that chil- 
dren achieve better school learning when encouraged to ask questions 
in the classroom. 

None of the classification systems which have been designed to 
separate pupils’ questions into distinctive types are completely de- 
fensible from logical or practical viewpoints. Each has had advan- 
tages for its own particular purpose. 

G. Some Needed Research on Children’s Questioning 

Activity 

Many problems related to children's questioning activity have been 
inadequately answered or entirely ignored. Much additional research 
;must be completed before the full implications of such activity can 
• be known. Some suggested questions for further investigation are; 
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1. How may the function of the question In the processes of 
thought and learning be isolated and its educational implications be 
ascertained ? 

2. What are the relative ‘pedagogical merits of questions arising 
spontaneously among pupils in contradistinction to skillfully adapted 
questions asked by the teacher and accepted as problems for solution 
by the pupils? 

3. What is the possibility of training pupils to ask a greater- 
number of intelligent questions and what effect has such training on 
the development of the ability to think more clearly 

4. To what extent is the amount and type of questioning activity 
dependent on non-intellectual personality or character traits? 

5. How validly may spontaneous pupil questions be used to indi- 
cate interest or critical thinking? 

6. Is there a definite developmental hierarchy in child thought of 
various forms of interrogatives and what relationship may exist be- 
tween such a hierarchy and mental maturation? 

7. How do individuals compare or vary in the extent and charac- 
teristics of their questioning activity as they move from one educa- 
tional setting (teacher, classroom, class group, subject-matter area, 
and the like) to another and what relationships do such comparisons 
or variations bear to other factors. 

8. May the questions of pupils be validly treated as entities re- 
flecting original context even when removed from it and, if so, what 
constitutes a meaningful classification by which types of questions 
may be distinguished? 

There are undoubtedly other aspects of the general problem of 
children’s questioning activity which are neither touched in the liter- 
ature or named above but which are deserving of investigations. The 
eight problems just described appetir to the writer as of major signi- 
ficance, and any reliable investigation of them should be a valuable 
contribution to educational literature, theory, and technique. 
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A STUDY OF STANFORD-BINET VOCABULARY 
ATTAINMENT AND GROWTH IN CHILDREN IN 
. THE CITY OF CHILDHOOD, MOOSEHEART, 
ILLINOIS, AS COMPARED WITH CHIL- 
DREN LIVING IN THEIR OWN HOMES* 


The Mooseheart Laboratory for Child Research, and the 
Merrill-Palnier School 


VrRGiNiA Van Dyne Fleming^ 


While the writer was working as a research assistant at the 
Mooseheart Laboratory for Child Research, she was impressed with 
the fact that the vocabulary scores on the Stanford-Binet Test (1916 
form) seemed in many cases to be lower than one would have pre- 
dicted from a knowledge of the chronological and mental ages. To 
test this impression a study of Mooseheart cases was made, and a 
year ' later, -when it was possible to get parallel data on children 
living in their own homes, a comparative study of the two groups 
was made. The Mooseheart cases include all those in the Moose- 
heart files at the time of collecting data which satisfied the criteria 
set up for the study; the Home cases, similarly, include all those in 
the files of the Merrill-Palmcr School which met these criteria. 

A. Environment of Children Studied 
1. Mooseheart Cases 

In general, the children at Mooseheart come from homes that 
are inferior to the environment offered by this “City of Childhood,’’ 
as is shown in Reymert and Hinton’s ( 1 ) study, which also points 
out that the average economic level of the fathers of his random 
Mooseheart cases is low. This study gives the mean educational 
level of the mothers of this group as Grade 8. Mooseheart is a 

*Received in the Editorial Office on January 17, 1941. 

^The sincere thanks of the writer are given to Dr. Martin L, Reymert, 
Director of the Mooseheart Laboratory for Child Research, for permission 
to pursue there the study here reported and to use the laboratory data for 
that purpose, also for his thorough criticism of the manuscript. The writer 
wishes to thank also Dr. Katherine E. Roberts, Chairman of the Research 
■Committee of the Merrill-Palmer School, for her untiring criticism and help 
in writing this study, and Dr. Russell C. Smart of the Merrill-Palmer School, 
who was the able statistical adviser. 
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home and school for dependent children of deceased members of the 
Loyal Order of Moose. No crippled or feeble-minded children are 
admitted, and all the children of a family who are less than 14 
years old are admitted with their mother.s, Children at Mooseheart 
range in age from infancy to 18J^ years, when they are graduated 
According to the Reymert-Hinton study, the IQ distribution at 
Mooseheart is the same as is found in any normal community. The 

average IQ of the Mooseheart cases used in this .study lies within 
the average range. 

At Mooseheart the physical supervision, recreation, and vocational 
training are obviously superior to those which prevail in most of 

!n ^ ch'Wren come. The schools are annually 

approved by the proper accrediting agencies. In studying personality 

SgToo h r K »verage personality quotient for his 

pg Mooseheart subjects was g4, in contrast with 100 for children 

X concludes that "there is no statistically 

significant difference which would indicate that the Mooseheart en- 

“nmen;:- home 

2. Merrill-Palmer Cases 

homes, as judged by socio-economic status. Some of them attend 
pfivate schools; most attend public schools. These children have 
grounTnr" 1 I" 'Addition to the cultural back- 

children t h advantages of these 

and mit of Jh''" Merrill-Palmer Nursery School, 

Sub at the ti " Merrill-Palmer Recreational 

Their average S t 

ih ™ind that the Merrill- 

.t"?. Cr: ‘r'- 

B. Choice op Subjects 

The children studied were classified in six groups, as follows: 

1. Mooseheart Groups 

ft™ "’T”, ™’ “"““'I «< « 'kiu™ 

t, none of whom was over 14 years old at the time 
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the admission Stanford-Binet test was given (within less than a 
year after admission, or, more usually, a little before entrance into 
Mooseheart), and had a score of at least 20 words in the vocabulary 
portion of that test, using both word lists, or twice the score made 
on the one word list administered (more usually the former). The 
eldest child in each family was selected in recording vocabulary 
growth, and siblings of that child were excluded from the study. 

b. Mooseheart Residence. This group consisted of 148 Moose- 
heart children, each of whom had had a Stanford-Binet test sometime 
after entering the “City of Childhood” (at least a year after), at 
which time he was not over 14 years of age and had scored at least 
20 words in the vocabulary test. No one was included in this group 
who had been included in the Admission group, or who had a 
sibling in that group. 

c. Mooseheart Growth. This group was made up of those chih 
dren in Groups 1 and 2 who had been given two or more Stanford- 
Binet tests, at least a year apart, for each of which the child was 
not over 14 years of age and had passed at least 20 words in the 
vocabulary test. Family connections were disregarded. For each 
child the vocabulary gain was figured between each two tests given. 
In the event that, one child had had more than two of these tests, 
his record yielded more than one usable “vocabulary growth” ; there- 
fore, one child’s record could contribute more than one of the 87 
cases which finally comprised this group. 

2. Home Groups 

a. Home Admission. This group consisted of 54 children, each 
of whom had had a Stanford-Binet test a little before, or within 
less than a year after, entrance into the Merrill-Palmer Recreational 
Clubs, at which time he was not over 14 years of age, and had a 
score of at least 20 words in the vocabulary portion of that test. 
The eldest child in each family was selected, and siblings of that 
child were excluded. 

b. Home Residence. This group consisted of 43 children in the 
Merrill-Palmer Recreational Clubs, each of whom had had a 
Stanford-Binet test sometime after entering the Club (at least a 
year after), at which time he was not over 14 years of age and had 
a score of at least 20 words in the vocabulary test. No one was 
included in this group who had been included in the Home Admission 
group, or who had a sibling in that group. 
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c. Home Growth. This group was made up of 78 children in 
Groups 4 and 5 who had been given two or more Stanford-Binet 
tests, at least a year apart, for each of which the child was not over 
14 years old and had passed at least 20 words in the vocabulary test. 
Family connections were disregarded. Vocabulary gain was figured 
■as in the Mooseheart Growth group. 

In the Home groups, most of the children had had several Stanford- 
Binet tests before reaching the age at which they scored at least 20 
words on the vocabulary test. Therefore, in the Home Admission 
group, the tests used are the first ones which meet the chronological 
age and vocabulary criteria (under 14 }'ears, at least 20 words), 
regardless of how many tests previously had been given. Hence, 
"entrance” into the Recreational Club does not mean his actual 
entrance into the Club, as it does entrance into Mooseheart, but 
rather the time at which the first usable te.st urns given during his 
membership in the Club. 

Throughout the study the usual abbreviations of CA for chrono- 
logical age, MA for mental age, and IQ for intelligence quotient, 
are used. The vocabulary or raw score is the number , of words 
passed in the two lists of the Stanford-Binet vocabulary test, or 
twice the number passed in the one list given. The interpolated 
vocabulary age is arrived at by the assumption that where two years 
elapse between the norms given in the test for vocabulary score at 
any two given age levels, the difference in norm is evenly distributed 
throughout that two-year interval. Thus: where raw score is: 20, 
25, 30, 35, 40, 45, 50, 58, 65, 70, 75 words interpolated vocabulary 
age is; 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18 years. 

C. Results 

1. Correlations of Raw Score and Mental Affe 

Table 1 gives the correlation of raw score and mental age for the 
four groups studied for this point. Terman (3) found that, in 
a group of 631 pupils, from first grade to freshman in high school, 
ranging in IQ from less than 50 to more than 150, the vocabulary 
score correlated with MA .91. In the present study, the range of 
IQ’s is smaller. While all the correlations are less than. .91, only 
those for the Mooseheart and Home Admission groups are signifi- 
cantly lower, and that may be partly a function of the shorter IQ 
range. 



VIRGINIA VAN DYNE FLEMING 


36 J 


TABLE 1 


Group tf f ^ 

Mooseheart Admission 46 .72 .051 

Mooseheart Residence 148 .88 .014 

Home Admission 54 .64 .055 

'Horae Residence 43 .86 ,027 


2. Judging Mental Age from Interpolated Vocabulary Age 

Table 2 is a frequency table showing the amount and direction: 
of all errors of judgment of mental age when the latter is based' 


TABLE 2 

Errors in Judging Mental Age From Interpolated Vocabulary Age 
IN Four of the Groups Studied, With Sexes Listed Separately 


Error 

(years) 

Moose. Adm. 
Boys Girls 

Moose. Res. 
Boys Girls 

Home 

Boys 

Adm. 

Girls 

Home Res. 
Boys Girls 

^.6 

to 

—5.0 



1 






—4.1 

to 

^.5 


1 







—3.6 

to 

—4.0 








1 

—3.1 

to 

—3.5 

1 


1 

1 




3 

—2.6 

to 

—3.0 



3 

5 

1 

1 

1 

1 

—2.1 

to 

-2.5 

1 

1 

4 

8 

2 

3 

3 

2 

—1.6 

to 

—2.0 

3 

2 

9 

5 

1 

1 

3 

2 

—1.1 

to 

—1.5 

3 

2 

11 

9 

5 

4 

7 

2 

— .6 

to 

—1,0 

4 

1 

14 

11 

5 

4 

1 

2 

— .5 

to 

— .1 

6 

4 

20 

10 

7 

2 

2 

0 


0 


1 

0 

3 

2 

0 

0 

0 

0 

.1 

to 

,5 

4 

1 

14 

1 

5 

2 

3 

3 

.6 

to 

1.0 

4 

2 

6 

2 

3 

2 

3 

2 

1.1 

to 

l.S 

4 


4 


3 

1 



1.6 

to 

2.0 

1 


3 


1 




2.1 

to 

2.5 




1 




1 

2.6 

to 

3.0 





1 





solely upon a knowledge of interpolated vocabulary age. The errors- 
are stated in terms of years. Where the interpolated vocabulary age 
would lead us to believe that the child is mentally younger than he- 
is, the figures in the “error” column bear a minus sign; where it 
would lead us to believe that he is older, no sign accompanies the 
figures. In other words, a minus indicates a vocabulary that is 
deficient for the mental age; no sign indicates a vocabulary that is 
superior for the mental age. 

An analysis of Table 2 yields the following information regarding 
the percentage of cases in each group in which the interpolated' 
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vocabulary age equals, exceeds, or is exceeded by the mental age 
(Table 3). In more than half ‘the cases in all four groups, the 


TABLE 3 


Moose, 

Moose. 

Home 

Home 

Adm; 

Rea: 

Adm : 

Res: 

63% 

77% 

67% 

72% interpolated vocabulary age is exceeded by M/I 

3 

3 

0 

5 interpolated vocabulary age equals MA 

35 

20 

33 

23 interpolated vocabulary age exceeds MA 


interpolated vocabulary age alone would indicate a mental age lower 
than the actual one. Considering mental age, vocabulary would 
often seem to be deficient in all four groups. 

Terman (2) writes that the Stanford-Binet vocabulary test alone 
can give the mental age correctly within a year in about 60 per cent 
of the cases; and within a year and a half in 80 per cent of them. 
These figures are based upon the previously njentioned study by 
Terman (3) in which the IQ range was greater than in the present 
study, and in which he used a different scale than the one used here 
to estimate the interpolated vocabulary age ("mental age" in his 
scale). Terman's corresponding scale is: 

Median vocabulary; 13 IS 23 30 35 4-1 +6 51 57 62 67 73 75 

Mental age; 7 8 9 10 11 12 13 14 15 16 17 18 19 

Scrutiny of the material in this study reveals the following data 
regarding this subject (Table 4). It would seem that, on the whole. 


TABLE + 






Moose. 

Adm: 

Moose. 

Rea: 

Home 
Adm : 

Home 

Res: 

Terman: 

Correct 

within 

/a 

year 


34% 

30% 

19% 



. 1} 

1 


59 

56 

56 

37 

about 6Q% 

13 


154 

year ’ 

78 

Th 

80 

61 

” 80 

JJ 

I) 

2 

11 

91 

8+ 

85 

72 


II 

11 

254 

n 

95 

92 

94 

86 




3 

11 

96 

99 

100 

91 




354 

»> 

98 

100 

100 

98 



I) 

4 


98 

100 

100 

100 



» 

454 


100 

100 

100 

100 ■ 




5 

}} 

100 

100 

100 

100 



Terman’s estimates of prediction accuracy are essentially valid for 
these groups of children, especially when the differences in /Q range 
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and in scale of interpolated vocabulary age are considered. They 
are least true of the Home Residence group. 

These figures also indicate that the range of errors in prediction 
is somewhat less for the Home than in the Mooseheart groups. 
Errors in judging mental age of the Home cases range from -|-3.0 
to — 4.0; those in the Mooseheart cases range from -|-2.5 to — 5.0. 
Thus, while the range of errors of judgment of mental age from 
vocabulary ability is about the same in both Home and Mooseheart 
cases, the figures indicate a tendency toward greater vocabulary 
deficiency in the Mooseheart cases. 

3. Sex Differences 

Since the data could easily be analyzed for purposes of studying 
quantitative sex differences in vocabulary, and since many people are 
interested in such differences in relation to factors connected with 
quantitative vocabulary differences, the following analysis is in- 
cluded, although it was not initially a part of the problem specifically 
studied in this piece of work. 

The mean and sigma for CA, MA, IQ, and vocabulary score were 
computed for the Mooseheart and Home, Admission and Residence 
groups, with sexes kept separate. These data are found in Table 5. 
The sex differences in vocabulary score in each of the four groups 
are statistically unreliable. Terman (3) also found sex differences 
so slight as to have little or no significance. 


TABLE 5 

Mean CA, MA, IQ, and Vocabulary Score, for Mooseheart and HoMn, 
Admission and Residence Groups, With Sexes Kept Separate 


Sex 

N. 

Years 
residence 
at Moose. 
M 0- 

C.A. 

M <r 

M.A. 

M <r 

IQ 

M <T 

VoCcibulary 

score 

M a- 





Mooseheart Admission 




Boys 

32 



12.2 

.4 

11.4 

2.5 

94 

13.7 

20 

4.7 

Girls 

14 



11.9 

1.4 

11.4 

2,0 

96 

14.0 

16 

5.1 





Mooseheart Residence 




Boys 

93 

7.8 

3.3 

12.4 

1.4 

11.5 

1.8 

92 

13.0 

■18 

10.1 

Girls 

55 

7.3 

2.8 

12,1 

1.6 

11.5 

2.1 

95 

14.0 

17 

8.8 





Home 

Admission 





Boys 

34 



8.0 

1.3 

9.8 

1.3 

122.4 

12.2 

30,6 

6.1 

Girls 

20 



8.5 

1.7 

10,2 

2.1 

115.6 

12.8 

30 

7.4 





Home Residence 





Boys 

23 



11.6 

2.1 

14.0 

2,1 

120.7 

15.0 

47,2 

11.8 

Girls 

20 



10.9 

1.7 

13.5 

2.6 

125.5 

19.1 

45 

11.8 
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TABLE 6 

Accuracy of Judgment of MA from Interpolated Vocadolary Age Aionp 
IN Mooseheart and Home, Admission and Residence ' 

Groups, Sexes Separate 


Mooseheart 


Judgment 

Adm. 

cor 

rect 

32 

14 

within 

boys 

% 

girls 

% 


yr- 

34 

36 

1 

yr. 

59 

57 


yrs. 

81 

■ 71 

2 

yrs. 

94 

86 

254 

yrs. 

97 

93 

3 

yrs. 

97 

93 

35^ 

yrs. 

100 

93 

4 

yrs. 


93 


yrs. 


100 

5 

yrs. 




Mooseheart 



Res. 

Home Adm. 

93 

55 

34 

20 

boys 

girls 

boy.s 

girls 

% 

% 

% 

% 

40 

24 

35 

20 

62 

47 

59 

50 

78 

64 

82 

75 

91 

73 

88 

80 

95 

89 

94 

95 

98 

98 

100 

100 

99 

100 




99 

99 

100 


Home Adm. 
23 20 

hoys girls 

% % 

22 IS 

39 3S 

70 50 

83 60 

96 75 

100 80 

95 


Table 6 shows the accuracy of judgments of mental age made 
solely from interpolated vocabulary age, in the four groups, with 
sexes figured separately, ^ 

In general, prediction seems to be more accurate in Home than in 
Mooseheart cases. Judging from the data in Table 3, it would 
s^m that sex differences as to accuracy of prediction are greater in 

S^muA the Residence group. 

So much for he accuracy of prediction in terms of the aLunt 

i "for ^ material Mow 

^ given Foi. although we may know that a judgment is correct 

dws rhrvir’ " ^portant to know also whether our judgment 
gives the child a mental age which Is two years too little, or too 
much, judging from vocabulary ability In these dntp 

sign mdicates a vocabulary deficiLy. Judg^Uy mentrag: "'pZ 

b^oZ’’ Th^:^its r: hZI. 

the greatest diff corresponding Mooseheart groups. 
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TABLE 7 



Moose. Adm. 
Boys Girls 

Moose. Res. 
Boys Girls 

Home 

Boys 

Adm. 

Girls 

Home Res. 
Boys Girls 



56 

79 

68 

89 

62 

75 

74 

70 

0 

3 

0 

3 

4 

0 

0 

0 

0 

+ 

41 

21 

29 

7 

38 

25 

26 

30 


4. Quantitative Vocabulary Resemblances in Siblings 
All siblings used in any of the Mooseheart groups were listed, and 
the discrepancy between interpolated vocabulary age arid mental age 
was figured for each Stanford-Binet score. Where a child had had 
naore than one test, the average discrepancy was used. In each 
pair of siblings the difference between them in this discrepancy was 
computed. Where there were three or more siblings, the difference 
between the two most discrepant averages was used. The mean 
difference in the amount of discrepancy between interpolated vocabu- 
lary age for the Mooseheart families was 1.16 years. This differ- 
ence was considered small enough to exclude siblings in the parts 
of the study where siblings were included. The corresponding figure 
for the Home cases was 1.12 years. 

5. Effect of Length of Stay in Mooseheart upon Vocabulary Score 

In Table 8 is presented material which shows the relation of 
varying lengths of residence in Mooseheart to vocabulary growth, 
using the 148 Mooseheart Residence cases. The vocabulary score 
figures in Table 8 are an average of all the cases which fell within 
the designated portion of the table. Mental age and years of resi- 
dence are in whole numbers, so that a figure 7, for example, includes 
from 7 to 7.9. It appears from this table that within the span of 
one year’s mental age the benefit in vocabulary growth received from 
Mooseheart training does not vary in any regular or proportional 
amount with the length of time spent there. Given two children of 
the same general intelligence, as measured by mental age, we are 
quite unable to predict their vocabulary scores according to that 
mental age or to show any consistent effect of a known number of 
years of residence in Mooseheart. 

6. Vocabulary Growth in Mooseheart and I-Io?ne Cases 

In the Mooseheart and Home Growth groups the gain in vocabu- 
lary score between each two Stanford-Binet tests was figured. Many 
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■of the tests were given a year apart, and in that case the gain, or 
loss, was easily figured. However, where more than one year had 
elapsed between two tests, the vocabulary growth (in terms of 
number of words) was divided by the number of months elapsing 
■between the two tests, and the result was multiplied by 12, to give 
a probable annual growth. The 87 Mooseheart and 78 Home 
Growth cases were divided into three intelligence level groups on 
the basis of all individual and group tests administered to each case. 
Then the average gain in vocabulary per year was computed for 
■each classification. These data are shown in Table 9; These data 
indicate that for both Mooseheart and Home children the average 
and below-average intelligence groups had an annual vocabulary 
growth rate that was significantly substandard, while the children 
■of above-average intelligence were growing at a rate not significantly 
-below the standard. The average annual vocabulary growth rate 
for Mooseheart children of average intelligence was 38 per cent of 
the standard; for Home children, it was 62 per cent of the 
■standard. The average vocabulary growth rates for below-average 
•and average Home children, and above average Mooseheart child- 
ren, are practically the same. The difference found between Moose- 
heart and Home children of above-average intelligence is statistically 
■significant; the Home children have a larger annual vocabulary 
growth rate. These findings would seem to indicate either that 
Terman’s standards are correct, and all of the groups involved in 
the present study are deficient in vocabulary, or that Terman's 
standards in this respect are too high. In this connection it is 
important to note that the environment of the Home children 
is one which is usually thought to be exceptionally conducive to 
vocabulary development. This environment includes above average 
socio-economic level and its usual results, recreational reading and 
story-telling, nursery school attendance, and broad social experiences. 

7. Correlation of Vocabulary with Ability to Name Words at 
Random for Three Minutes 

For 162 Home cases, the correlation of the number of words 
named in three minutes (test No. 6, year level X) with mental 
age was .499 ± .040. For 148 Home cases, the number of words 
named correlated with interpolated vocabulary age .508 ± .041. 
(Terman, 3, found the correlation to be .49.) Attainment in this 
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test seems as closely correlated to mental age as to interpolated 
vocabulary age. 

D. Summary 

The Stanford-Binet tests (1916 form) for 194 Mooseheart and 
97 Merrill-Palmer, or Plome, children were analyzed in an effort 
to compare vocabulary growth. Various correlations and growth 
norms were compared with those given by Terman, Vocabulary 
score as a predictor of mental age was studied. Sex differences in 
the various groups were analyzed. Selection of cases to be studied 
involved getting an estimate of quantitative vocabulary resem- 
blances among siblings. The relationship between vocabulary growth 
and length of stay at IVIooseheart was studied. A comparison was 
made between vocabulary growth in 87 Mooseheart and 78 Home 
cases. In addition to the points included in the conclusions, the 
following points cover the findings of this study: 

1. The vocabulary of these children as they entered Mooseheart 
was less closely related to MA {r=A2) than Terman’s correlation 
of .91 might Indicate. This was true also of the children as they 
entered the Merrill-Palmer Recreational Clubs (r=.64). For 
those children who had been in Mooseheart, or in the Clubs, at 
least a year, vocabulary was related to MA to about the degree 
indicated by Terman (.88 and .86, respectively). 

2. Of the children studied upon entrance into Mooseheart, 63 
per cent had vocabularies which were deficient for their MA. Of 
the children who had been in Mooseheart more than a year, 77 per 
■cent had deficient vocabularies (according to Stanford-Binet test 
requirements) . The vocabularies of the Home children were 
deficient to a similar degree. 

3. In general, for both the Mooseheart and the Home cases, 
vocabulary was essentially as accurate a tool for predicting MA as 
Terman indicates. 

4. The range of error in predicting MA from vocabulary 
attainment was somewhat less in the Home than in the Mooseheart 
cases. The direction, rather than the amount, of the error of 
prediction indicated a tendency toward greater vocabulary deficiency 
in the Mooseheart than in the Home cases. 

5. Siblings appeared to have quantitatively similar vocabulary- 
MA differences. This sibling similarity was practically identical in 
the Mooseheart and Home cases (1.16 and 1.12 years, respectively). 
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6. Judgments of MA from vocabulary score were almost as 
accurate for children who had been in Mooseheart for a year or 
more as for the children as they entered Mooseheart. 

7. The mean IQ for children entering Mooseheart was 94 for 
the boys, 96 for the girls; for children who had been there for a 
year or more, 92 for the boys, 95 for the girls ; for children entering- 
the Merfill-Palmer Recreational Clubs, 122 for the boys, ,116 for the- 
girls; for children -who had been in these Clubs at least a year,. 
121 for the hoys, 126 for the girls. 

8. In the Institutional and Home, Adrai.ssion and Residence- 
cases, there were no reliable sex differences in vocabulary scores. 

9. In the Institutional Admission and Residence groups, and 
in the Home Admission group, vocabulary age wa.s lower than MA ■ 
in a higher percentage of the girls than of the boys. In the Home 
Residence group these figures showed scarcely any sex difference. 

10. The percentage of children who were deficient in vocabulary, 
considering MA, was greater among those who had been in Moose- 
heart a year or more than it was among those who had just entered- 
To a lesser degree the same was true of the children entering the 
Merrill-Palraer Clubs and those who had been there at least a year. 

11. In comparing Mooseheart and Home children, practically the 
same percentage of cases had a vocabulary which was better than 
their MA would have led us to predict. 

E. Conclusions 

1. For both Mooseheart and Home children, only the above- 
average intelligence group had an annual vocabulary growth rate 
not differing significantly from the standard. 

2. The average and below-average intelligence groups of both 
Mooseheart and Home children were significantly substandard in 
their annual vocabulary growth rate, 

3. In all three intelligence groups the average annual growth 
rate in vocabulary was greater for Home than for Mooseheart child- 
ren, However, this difference was statistically significant only in the 
above-average group. 

4. The rate of vocabulary growth for below-average and average 
Home children and above-average Mooseheart children was prac- 
tically identical. 

5. In general, however, in Mooseheart the higher the intelligence: 
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level the greater was the vocabulary growth per year. This was 
true also of the Home children. 

6. Comparison of children of similar mental age indicated that 
the benefit m vocabulary growth received from Mooseheart training 
did not vary in any regular or proportional amount with the length 
of time spent in the City of Childhood. 


2 . 


3. 


4. 
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THE SOCIO-ECONOMIC STATUS OF THE HOMES 
OF MENTALLY SUPERIOR AND RETARDED 
CHILDREN AND THE OCCUPATIONAL 
RANK OF THEIR PARENTS* 

Noith Carolina State College of A. and E., and the Jrlurray 
State Teachers College 


William McGehee and W. D. Lewis^ 


Fhe investigations, with the notable exception of that of Stoke 
and Lehman (7), which have dealt with the problem of the rela- 
tionship of children’s intelligence to the socio-economic status and 
occupational rank of parents have been so preoccupied with the 
positive relationships found that they have failed to emphasize ade- 
quately the many exceptions reported in their data. As Stoke and 
Lehman (7) have indicated, in the subsequent reporting of the 
results of these investigations, there has been a tendency to omit the 
exceptions and to build up the concept that perfect or almost perfect 
correlations exists between occupational rank and intelligence or 
between socio-economic status and intelligence. Secondhand ac- 
counts find quotable passages such as the one from Jordan (3, 
p. 117) that “median scores (on intelligence tests) increase pari 
passu with economic level” and overlook entirely the implications 
of the word median. 

Further, the generality of data on the relationship of intelligence 
to social status as secured in the majority of investigations is open to 
question either from the point of view of the technique used in 
securing the subjects, as in the Terman (8) study, or due to the 
relatively limited geographic area, if not number of cases, from which 
subjects are drawn, as in Haggerty and Nash’s (2) investigation. 

It is believed that this investigation presents evidence which 
underscores the position taken in the introductory paragraph that 
investigators should emphasize negative as well as affirmative evi- 
dence of relationship betw^ecn intelligence and social status. It is 

^Received in the Editorial Office on February 8, 19+1. 

^The writers acknowledge their indebtedness to the advisory committee of 
the Coordinated Studies in Education, Inc., for permission to use the data 
presented in this investigation. 
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believed, further, that the data to be presented are less open to the 
criticism of prejudicial selection of subjects, than previous investiga- 
tions have been, as the subjects are dravrn from a sample of approxi- 
mately 45,000 children jn grades four through eight in 455 schools, 
in 310 communities, and in 36 states in the United States. 

As part of the Coordinated Studies in Education,^ the teachers of 
the children involved in the study were asked to indicate on pre- 
viously prepared blanks the father’s present or last regular occupa- 
tion and the material aspects of the child’s home. The items in- 
cluded under the material aspects of the home were possession and 
number of telephones, automobiles, radios, regular servants ; whether 
or not the family subscribed to a newspaper; the number of rooms 
in the house and the number of people occupying each room. The 
present investigation will compare children in respect to the just 
cited factors who, on the basis of the Kulhmann-Anderson Tests 
scores, can be designated as mentally superior or mentally retarded. 

Mentally superior children in this investigation are those children 
who, on the basis of the Kulhmann-Anderson Tests, scored in the 
upper 10 per cent of the entire subject population of approximately 
45,000 children. Data on occupational rank of parents are available' 
for 4,176 children in this group and on socio-economic status, for- 
4,237 subjects. Mentally retarded children in this study are those 
who scored in the lowest 10 per cent of the parent population on 
the basis of scores on the Kulhmann-Anderson Tests. Data on 
occupational status are available for 3,697 children in this group 
and, On socio-economic status, for 3,571 subjects. Data on parental 
occr^ation and socio-economic status also are presented on a third 
group of children taken at random from the larger subject popula- 
tion and assumed to represent the "average” child in the study.. 
Data on parental occupation of 12,390 children in this group and 
on the socio-economic status of 12,018 children are presented. Evi- 
dence is available that this sample of "average” children, over one- 
fourth of the total population, is characteristic of the entire popula- 
tion and that no significant differences are to be expected if the- 
entire parent population had been used as the "average” group.® 

TKfi nature and extent of the Coordinated Studies In Education has been 
described in detail previously and therefore will not be repeated. See (+) 
and (5) in bibliography. 

*It has not been considered necessary to give the separate data on sex: 
and grade groups, as the differences are all small and statistically unreli- 
able. The data on both parental ocenpations and socio-economic status 
have been treated, therefore, for both sexes and all grades combined. 
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TABLE 1 

The in Terms of the 90rH, 50 th, and 

10th Percentile of the Children in Grades Four 


%iles 

Grade + 

Grade 5 

Grade 6 

Grade 7 

Grade 8 

90 

50 

10 

N 

116,8 

101.8 

82.2 

10,230 

115.5 

100.7 

81.0 

8,939 

116.6 

101.6 

82.8 

10,187 

118.1 

101.6 

86.1 

8,193 

115.0 

99.3 

86.7 

7,944 


Table 1 shows the lower limits of the superior group, the upper- 
limits of the retarded group, and the median of the entire popula- 
tion in terms of IQ's.. 

The father s occupations in the present investigation have been 
rated on the basis of the Terman-Taussig classification (8). The- 
five categories in this classification are; I. Professional; TI Semi- 
professional and business; III. Skilled labor; IV. Semi-skilled and 
slightly skilled labor; and V. Common labor. The classification of 
the occupational levels of the fathers of the subjects in the three- 
groups in this investigation is shown in Table 2. 


TABLE 2 

A Comparison of the Occupational Levels of the Fathers of the 
Superior, Average, and Retarded Groups, Giving Percentages t 
All Grades and Both Sexes Combined 


Group 

I 

Occupational levels 


No. of 
cases 


II 

III 

IV 

V 

Superior 

10.3 

35.9 

37.4 

10.3 

5.9 

4,176 

12,390 

3,697 

Average 

4,3 

22,1 

42.6 

11.2 

19,5 

Retarded 

.6 

10.9 

41.6 

15,6 

28.9 


It is evident from the data presented in Table 2 that a positive- 
relationship does exist between occupational status of a child’s parent 
and the child’s intelligence. This relationship is indicated even 
more clearly in Table 3. In this table are presented the ratios of 
children in the superior and retarded groups at each occupational 
level in terms of normal expectancy as indicated by the “average”’ 
group. 

The fact which should be emphasized from the data in Table 2' 
and Table 3, however, is that superior and retarded children are- 
found at all occupational levels. Furthej, at Level III, which' 
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TABLE 3 

■ The Ratio of Suferiok and Retardeo Chii.ijren at Each Occupational 
Level in Terms of Normal Expectancy Based on Data From 
Averaoe Children All Grades Combined 


Group 

I 

II 

Occupaiion.Tl level 
III 

IV 

V 

Superior 

2.40 

1.62 

.88 

.92 

.30 

Retarded 

.14 

.49 

.98 

1.39 

1.S3 

contributes 

over one-third 

of the 

children to all 

three 

groups, the 


differences between percentage of children in each of the groups 
are small and the difference is not statistically significant between 
the aYcrage and retarded group. It is to be further noted that this 
group, furnishing the largest percentage of both superior and re- 
tarded children has only 88 per cent of normative expectancy in the 
case of superior children and 98 per cent in the case of retarded 
subjects. Groups II, III, and IV, "the great middle class,” furnish 
approximately 84 per cent of all tlie superior subjects and 
approximately two-thirds of the retarded group. It may be true, as 
Collins (1, p, 169) contends, that “the occupations of the father, 
then, may be considered as a rough index of the intelligence of the 
child." The index, however, is so “rough” as to have practically 
no diagnostic significance. 

The data on fathers’ occupation and material aspects of the home 
have been combined to secure a socio-economic index for the sub- 
jects in this investigation. The combined data have been rated 
in terms of a socio-economic rating schedule which is a modification 
of the Sims Score Card for Socio-Economic Status (6). The fol- 
lowing credits were given for the various occupational levels of 


fathers : 

I. Professional 4 

n. Business 3 

III, Skilled labor 2 

IV. Semi-skilled labor 1 

V. Common labor 0 


One point each was given if the home had a telephone, automobile, 
radio, regular servant, or newspaper; two points were given for two 
or more of any one of these. The rootn-per-person ratio was given 
the points indicated in Table A. 

A comparison of the median socio-economic rank of the three 
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table a 


Ratio 


.5 or less 
.51-1.0 

1.01 - 1.5 
1.51-2.0 

2.01 or more 


Points 


0 

1 

2 

3 

4 


A 


table 4 

Comparison of the Socio-Economic Ratings of the Superior 
AND Retarded Groups, Giving Medians and Quartiles’: 
Gr.ades and Both Sexes Combined 


Average, 


Group 

Md. 

e. 


N 

Superior 

8.09 

10.05 

6.04 

4. 9.^7 

Average 

6.61 

8.50 

4.87 

19 m 

Retarded 

4.18 

6.05 

2.61 

3,’571 


groups in this study (Table 4) shows what is usually found when 
the cential tendencies of intelligence test scores of different socio- 
economic groups arc compared. The superior children have a 
median socio-economic score higher than average children, and 
average cliildren, a median socio-economic score higher than re- 
tarded children. The differences between the median socio-economic 
scores of these groups are statistically reliable. Taken on the face- 
value of median scores, higher intelligence is positively associated 
with socio-economic status. 

It is v.aluable, however, to consider the distribution of the children 
at the various socio-economic ranks before over-emphasizing the 
importance of the differences in these medians. Table 5 presents 
these data. 

The inference from the data in this table is showing that superior 


TABLE 5 

A Comparison of the Percentage of Homes of the Superior, Average, and 
Retarded Rated at Different Socio-Economic Levels 


Socio- 


Type of 
home 

economic 

score 

Superior 

group 

Average 

group 

Retarded 

group 

Poor 

0-3 

8.0 

15.0 

30.7 

Average 

4-8 

53,4 

65.0 

61.8 

Average-Superior 

7-11 

55.0 

5S.0 

22.9 

Superior 

12-18 

5.9 

2.0 

0.7 
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and retarded children come from all tj'pes of homes. They come 
from the poorest as well as the best, but the great bulk of them 
come from "average” homes. The middle-class homes rating from 
4-8 inclusive, furnish 65 per cent of the school population and 85 
per cent of the normative expectancy of superior children, 96 per 
cent of the normative expectancy of retarded children. The upper 
middle class homes, rating from 7 to 11 inclusive, furnish 55 per 
cent of the school population and 100 per cent normative expec- 
tancy of superior children, 46 per cent normative expectancy of 
retarded children. It is evident, therefore, that atypical children 
are found in all types of homes and that the relationship between 
socio-economic status of the home and the intelligence of the child 
living in the home is by no means high. 

In conclusion, then, this study has indicated that positive rela- 
tionships between socio-economic status and mental ability holds 
primarily when group averages are considered. It has indicated 
that a knowledge of the parent’s occupation or the socio-economic 
condition of the home of the child is a very precarious index of the 
child’s intelligence. It would even suggest that investigators of the 
Iowa persuasion should exercise extreme caution in attributing any 
reported increase in test intelligence solely to environmental changes. 
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A STUDENT EVALUATION OF COURSE OBJECTIVES 
IN PSYCHOLOGY* 

Stephens College 


Charles J. Marsh^ 


Most instructors have a good idea of what their aims or objectives 
are m the teaching of psychology. Nevertheless, it is difficult to state 
these objectives in simple language. An attempt was made to do 
diis by the psychology staff of Stephens College during a recent 
faculty Conference week. After considerable labor, a set of 15 
objectives was drawn up, more as a guide for future effort than as a 
statement of what was already being accomplished. 

At the end of a course in General Psychology, 150 students were 
asked to indicate the extent to which each of these objectives had 
been met in her particular case. These 150 students were freshman 
and sophomore women, taking their first course in Psychology at 
Stephens College. None of them had seen the set of objectives 
previously. ‘ 

The purpose of this paper is to present these 15 objectives for’ 
inspection and comment by other teachers of General Psychology, 
and to present student opinion upon the success with which these 
objectives were judged to have been met. The directions to the 
students were: 

You are asked to give your candid opinion of the degree to 
which these objectives have been met. Please give each item 
your critical thought. An honest opinion is essential. Anything 
else would be misleading, and therefore worse than worthless. 

Whatever you say here will not have the slightest effect on 


*Received in the Editorial Office on February 5, 1941, 

'Grateful acknowledgment is made to Drs. Constance Chandler, C. N. 
Rexroad, and J, C. Stauffacher for their contributions in setting up the 
objectives ahd in gathering data on student reactions. 
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your status — either in the eyes of the instructor or in the eyes 
of the administration. You may .siKti the Mank if ymi wi.sh, hut 
this is not required. 

At the left of each objective arc live numbers: 1, 2, 3, 4, 5. 

After reading each objective, consider to what deRrec it ha.s 
been achieved fur yoM, and then draw a circle around one of 
the numbers to indicate your judgment, U.se the following 
scheme ; 

1 means that the objective has been met in a camplrtcly sat- 
isfactory way. 

2 means that the objective has been very lyrl! met. 

3 means that tlie objective has been fnirly luell met. 

4 means that the objective has been otily slightly achieved. 

5 means that the objective has been missed entirely. 

Table 1 shows the list of objectives, the total number of students 


TABLE 1 

AvSRAOE RATIKCS on FISTEEN OnjECTIVES 


Objectives 

N 

Average 

rating 

Development of a sympathetic understanding of tlie 
faults and peculiarities of other people. An objective at- 
tempt to understand the real causes of the fault.s of others, 
and a considerate acceptance of .such persons rather than 
prejudiced behavior towafd them. 

149 

1.7 

A genuine effort toward self-improvement psychologi- 
cally. 

148 

1.9 

^ Reasonably good and reasonal)ly rapid adaptation to 
changes in environment. 

147 

2.0 

Recognition of your own prejudices and a genuine effort 
to minimize their undesirable effects. 

149 

2.0 

Emotional control. Progress toward the understanding of 
emotional causes and effects and toward the elimination of 
merely impulsive action. 

149 

2.1 

Assumption of the responsibility for one*s own actions, 
decisions and limitations. 

147 

2.1 

Reaction to others on the basis of the whole personality 
rather than on the basis of a single prominent trait. 

147 

2.1 

Formation of sound judgments. This includes a critical 
attitude toward rumor and gossip, an insistence on com- 
mand of facts before forming an opinion, and restraint in 
forming strong likes and dislikes. 

148 

2,2 

Recognition of the prejudice.s of others, especially the abil- 
ity to recognize and discount "stereotypes," and the ability 
to evaluate statements of others on the basis of their sound- 
ness rather than on the prestige of the person who makes 
the statement. 

14« 

2.2 
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TABLE 1 — Continued 


' Objectives 

A development of interest in psychological issues shown 
in reading and thinking beyond the required assignments 
This would. include news items and magazine articles which 
were appropriate, or it might include popular or technical 
books, or psychological novels. 

Valid self-understanding. This would Involve discovery 
of genuine assets and liabilities! comprehension of the true 
basis of the attitudes of others; development of valid self- 
confidence and personal adjustment. 

Friendly interest in people without imposing your own 
personality upon them. 

Differentiation between real explanation and mere 
description, and the ability to discriminate sound from 
faulty generalization. 

Intelligent planning. Fhis would include an objective 
analysis of abilities and interests; consideration of remote 
as well as immediate consequences of decisions; reliable 
estimates of the relative values of various courses of 
action. 

A development of interest in psychological issues shown 
in pertinent contributions to discussion groups and in at- 
tendance at lectures or study groups. 


Average 
N rating 


150 2.2 

U9 2.4 

145 2.4 

148 2.4 

148 2.4 

100 2.5 


who responded to each objective, and the average rating received 
by each objective. The table is arranged as a series, with the 
objective which received the highest average rating at the top and 
the objective wdiich received the lowest average rating at the bottom. 
It is to be noted that this arrangement does not implv that those 
objectives which appear near the top of the table are considered more 
important than the others, either by the staff or by the students. 
In the present study, there is no information available on the relative 
importance of the 15 objectives. When a similar study is made with 
a new group of students, it is planned, to have the importance of the 
objectives rated, as W'ell as the degree to which each is considered to 
have been achieved. 

The average rating for all the objectives taken together was 2.2, 
which can be interpreted as meaning that the average student believes 
that the 15 objectives set up for the Psychology course have been "very 
well met.” Tlie mean rating of 2.2 is very close to this category. 

Furtlier analysis of the obtained data was made by totalling up all 
the ratings for each category, and converting to percentages. Table 2 
shows these results. 
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TABLE 2 

Percewtaces of Judgments in Each Category for All Objectives Taken 

Together 

Rating: 1 2 3 4 5 Total 

Percentage: 24.8% 40.0% 26.4% 6.69e 2,2% 100.0%) 

Table 2 indicates that approximately onc'quartcr of the students 
considered the objectives to be met in a "completely satisfactory 
way" and approximately one-quarter considered them to be "fairly 
well met.” About 40 per cent were of the opinion that the objectives 
were "very well met" while less than 10 per cent considered the 
objectives to be "only slightly" achieved or "missed entirely." 

In general those objectives dealing with the subject of personality 
and emotion were judged as most successfully met, and those 
objectives dealing with less personal issues were judged as least 
successfully met. This finding is consistent with the emphases of the 
course. 

Summary 

One hundred fifty college women who had just completed their 
first course in General Psychology were asked to express their opin- 
ions as to how well a set of 15 objectives had been met for them. 
Results indicate that the group felt that the objectives had been 
"very well met” in general, and that those objectives dealing with 
personality and emotions had been more succe.ssfully met than some 
other objectives. 

Stephens College 
Columbia, Missouri 
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A NOTE ON THE WRENN STUDY HABITS 
INVENTORY* 

Educational Records Bureau, Neon York City 


Arthur E. Traxler 


The Wrenn Study Habits Inventory is a diagnostic device for use 
in analyzing the good and the poor study habits of high-school and 
college students. It consists of 30 statements to which the students 
respond by checking {a) rarely or never, {b) sometimes, or (c) 
often or always. Eight of the statements are grouped under the 
general heading of note-taking and reading techniques, 10 statements 
are concerned with habits of concentration and school interests, and 
12 statements pertain to general habits of work. 

The responses are scored with a weighted key and thus a total 
study habits score may be obtained for each student. The relationship 
of the scores thus obtained to other measures is a matter of some in- 
terest for counselors, remedial reading teachers, and others using the 
inventory. 

The "Wrenn Study Habits Inventory; the Otis Self-Administering 
Test of Mental Ability, Higher Examination; the Iowa Silent Read- 
ing Test, Advanced Form A ; the Whipple High School and College 
Reading Test; the Booker Reading Test; and the Inglis Test of 
English Vocabulary were administered to 76 university freshmen. 
The median IQ of the group was 116.5. The correlation between the 
scores on the Wrenn Study Habits Inventory and the scores on the 
other tests are shown in Table 1. 

The correlations for study habits and intelligence and study 
habits and vocabulary are slightly negative. The correlations between 
the Study habits inventory and the reading tests are positive but 
low. None of the correlation coefScients is statistically significant. 

These correlations indicate that whatever is measured by the 
W^renn Study Habits Inventory is not related to any significant degree 
to intelligence, reading comprehension, reading rate, or English 
voc.abulary. The lack of significant relationship between the study 
habits scores and the reading scores is somewhat surprising. Although 

♦Received in the Editorial Office on February 20, 19+1. 
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TABLE 1 

CORREI.ATIOK OF WREKK' StUDY HaDITS INVENTORY WlTH CERTAIN 
Intelligence, Reading, and Vocabulary Tests 


Test 

VVrenn Study Habits 
r P£ 

Otis IQ 

— .144 ± .076 

Iowa Reading Comprehension 

.139 d: .076 

Iowa Reading Rate 

.159 ± .075 

Whipple Reading 

.130 ± .076 

Booker Reading Comprehension 

.067 ± .077 

Booker Reading Rate 

.227 ± .073 

Inglis Vocabulary 

—.008 dr .077 


these data cannot be regarded as evidence concerning the validity of 
the Inventory for the purposes intended, they do suggest the desir- 
ability of cautious interpretation of the inventory scores in connection 
with a remedial reading program. 

It is obvious, of course, that the responses to the individual items 
in the inventory may have important diagnostic and guidance values 
aside from the usefulness of the scores on the inventory as a whole. 

Educational Records Bureau 
437 West 59 Street 
Netu York City 
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The Journal of Genetic Psychology, the Journal of General Psychology, 
and the Journal of Social Psychology, -will buy competent reviews at not 
less than $2 per printed page and not more tran $3 per printed page. 

Conditions, Only those books that are listed below in this section are 
■eligible for such reviews, In general, any book so listed contains one or 
more of the following traits; (a) Makes an important theoretical con- 
tribution; (i) consists largely of original experimental research; (c) has a 
creative or revolutionary influence in some special field or the entire field 
of psychology; (if) presents important techniques. 
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■of not more than three years. A reviewer must possess the Ph.D. degree 
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Procedure. If among the books listed below there is one that seems 
important to you, you are invited to write a review of that book.. It is 
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CRITICAL REVIEWS OF RECENT BOOKS 


(DenniSj W. The Hopi Child. Tslew York: Appleton-Century, 

1940. Pp. 204.) 


Reviewed by Helen Wolfle 


The specific purpose of this review is to emphasize the oppor- 
tunities given a Flopi infant for learning to walk. It is not a general 
review of The Hopi Child, which has aspects to interest the nutri- 
tionist concerned with infant welfare, the anthropologist concerned 
with the breakdown of Indian under the impact of American cus- 
toms, and other features. Rather, it is a review of the specific data 
of most interest to the psychologist — the data concerning walking 
and the use of the cradleboard. 

The Hopi parent’s purpose in using the cradleboard is not to 
provide a maturation experiment for American psychologists, but 
to provide a suitable environment for Hopi babies. The cradleboard 
“is to ensure that the child will be straight and of good carriage” 
(p. 31), but “after three months the straightness of the child is 
assured and the mother may discard the cradleboard whenever she 
pleases” (p. 33). Besides the interest in good posture, the Hopi 
watches the development of walking and notes its proper timing. 
Since the purpose of using the cradleboard is fulfilled earlier, it 
need not interfere with the later development of walking. 

The child is bound to the cradle during the first day. First it^ is 
wrapped In a blanket much as any riewborn baby is, and then strips 
of cloth are tied around both child and cradle (p. 31). The ties 
are passed over the legs also, so that they can be flexed only slightly 
(p. 31). “When the infant is tied to the cradleboard on the first 
day of life the process does not cause the baby to cry’ (p. 95). 

From' birth to three months, the infant is almost always on the 
cradleboard. It “is employed very assiduously lor the first three 
months, the child being taken off the board only lor cleaning and 
bathing, acts which combined do not occupy more than an hour daily 
(p. 33). When the infant “is kept off of the board for a longer 

period than is usual he cries and does not go to sleep (p. 96). 

From three months to six months, "the child eniovs freedom of 
movement for a larger and larger part of the day (p. )• 
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"After three montha ... the mother may di-acard the cradle- 
board whenever she pleases. Actualls', its use la seldom discon- 
tinued before the child is six months of age and it rarely is em- 
ployed beyond the first year of life. The duration of the cradle 
usage depends in part upon the rcstlcasneas of the child and in 
part upon his motor development. If a child become.s restless on 
the board, he is freed earlier than would otherwise he the case” 

(p. 33). 

During this period the baby begins a life outside the house without 
the cradleboard. 

"The child is seldom taken from his home until he is four 
months of age ... He is ordinarily carried in arms or upon the 
back of the mother, and the cradleboard is left at home” (p. 96). 

"An older sister of the child, if there be one, takes over his care 
to a greater and greater degree. She watches over him, carries 
him about, and takes .him out of the house for a part of the day. 

In carrying the baby, the older child places him on her back and 
then puts around him a shawl, the ends of which she holds 
securely in her hands. The baby should not be carried until ho 
is three or four months of age. Before this age, he is not con- 
sidered strong enough" (p. 35). 

In Chicago, the approved practice for the airing of a four-months- 
old baby is to wrap him in a zippered case without sleeves, cover 
him with a varying number of blankets depending on the weather, 
and place him on the back porch in a buggy. There he is left for 
his morning nap. By comparison, the jaunts of the Hopi baby must 
involve considerably more fatiguing exercise. 

From six months to nine months, the Hopi baby is given still 
greater freedom. “After six months of age he is often placed on his 
back on the floor in order that he may exercise himself” (p. 35). 
“The infant must not be placed on his abdomen before he can get 
himself into this position, for to do so will hurt the child. The child 
must not be tossed in the air in play until he is eight or ten months 
of age” (p. 34). “Babies are petted and fondled, they are placed 
on the lap, and are carried about” (p. 34) at this and other ages. 

From nine months to fourteen months, the baby learns to walk. 
“When he is old enough, he is led by the hand to encourage walking. 
He is expected to walk shortly after he Is one year old. If he should 
be late in starting to walk, his legs may be rubbed early in the 
morning and he may be bathed in cold water” (p. 35). 
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. Further evidence of the Hopi’s interest in having the child learn 
to walk is found in the accuracy with which the date of first walking 
is remembered. “When asked at what age a given child began to 
walk, the Pueblo mother, after a few moments, gave a reply such 
as, ‘A year and one month and a few days,’ or ‘Two days before 
the first birthday’ or something equally circumstantial’’ (p. 106). 

It has usually been discarded earlier, but the cradleboard must be 
discarded alter the child walks. “One mother ceased using the 
cradleboard when her son was fourteen months of age. For a week 
he slept badly and cried at night. Another mother whom we knew 
also discontinued the use of the cradleboard when her son was 
fourteen months of age” (p. 96). Now and then the attachment to 
the cradleboard is so strong that the infant is allowed to sleep on 
it after this age. “It must not be thought that all infants are as fond 
of the cradleboard as those to whom we have just referred” (p. 97). 

The restraint imposed by the cradleboard is summarized in these 
words: “The cradling of the Hopi infant prevents a nuniber of 
actions which our babies commonly engage in, such as bringing the 
hands to the mouth, playing with the hands, watching the hands, 
and putting the feet in the air” (pp. 98-99). Even so, “observation 
of a large number of Hopi infants of various ages shows that the 
behavior which Is characteristic of the different ages is approximately 
the same” for American infants. 

“In spite of the enforced extension of the limbs, the Hopi infant 
when freed from his bindings for the bath or for the changing of 
bedding, takes the usual flexed position. Although his hands are 
held downward perhaps twenty-three hours in twenty-four, 
when he is at liberty he puts them to the mouth and carries ob- 
jects to his mouth as do white babies. He reaches for objects 
and handles them at approximately the same time as do white 
children. He reaches for his toes and puts his toes in his mouth. 
Sitting, creeping, and walking follow the usual sequence” 

(p. 101). 

As is well known, another group of Hopi infants were not kept 
on the cradleboard. Their average age of walking was almost iden- 
tical with the average age of • infants using the _ cradling device. 
Since the differences are quite insignificant, there is no evidence ot 
an effect of the cradleboard upon walking (p- 107). ^ 

These are interesting data, and the reviewer objects to none 
of the careful conclusions made about them. The title of an eailier 
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HofichUrrii (I) pvt! an invitation to tlie Imtv reader to Minn . 

that the cradleboard should or miRht have an eit^t. If o„e esl!a„“ 
this error, one may suppose, as Ruch ( 2 ) does that sinee 
was not delayed b, the cradleboard, walking is theriforl prirrilTS 
unction of maturation and is relatively independent of practice' 
his conclusion finds no support in the data. The proper coL'lusion 
to .mke IS that the cradleboard, as used by the Hopi. do« It T 

. I walkbil!"' W 

inJ witi, the wile. 

fuliv ,!r in several wys and care, 

lully notinf the day of its occurrence. "From three 10™*. n< 

onward the child enjoys freedom of moverrren, f„, a™ r® ,nd 
larger part of the rlnv” In Q'7^ <ic- ■ . ^ ^ larger and 

follow the usual seqrace" (p^lOI) ^Tl'rTr^ 
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